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PREFACE TO SIXTH EDITION 


Once a book bas survived fi\e editions, it is ‘said the author 
ha's no need for apologizing for Ins work To do so would be 
to reflect on the judgment of tho’^e who had acquired it 
Thi« edition ha^ been revised in part, simplified here and 
there, and «oine mateiial has been added 
Spinal ane‘=the'-ia lias largelj leplaced local anesthesia for 
operations below the diaphiagm Because of this, the chapter 
on spinal ane'^the'-ia has been carefully levi'^ed by Dr Irene A 
Ivoeneke Though the chapter is brief, it covers all the prac 
tical points required for the u«e of this method of anesthesia 

^RTHIT E HERTZIER 


PREFACE TO FIFTH EDITION 

The repeated calls for new editions encourage the hope that 
the techmc described therein is finding some favor This uork 
differs essentially trom other books on local anesthesia m that 
It recommends the use of minimum amounts of solutions, not 
because of safety, but because a more accurate technic is pos 
sible than nhen large amounts of bquids are injected hap 
hazardly 

It advocates infiltrative anesthesia rather than regional block 
ing becaii‘'e con‘«triction of vessels is secured thereby which aids 
in exact anatomic operating 

The gi oiling u^e ot spinal ane‘=thesia limiting leiy mark 
edly the u=e of inhalation anesthe'-ia It is aDo 'superseding in 
filtration anesthesia for major work on the lower abdomen and 
the lower extremities Dr Arch E Spelman, on the basis of an 
eTper:ej}ee of some thoBsasid case^ has xitten ihjs chap 
ter Di Rai-mond F Gard has added a ‘short chapter on intra 
lenous anesthesia 

It IS hoped that this edition may retain the measure of favor 
that has been accorded the previous ones 

Aethub E Heetzlis 

Halstead, Kansas 
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PREFACE TO THIRD EDITION 
In picsenting a new edition of this little book on Local 
Anesthesia, the aim has been to retain the general plan of the 
previous editions The technic of local anesthesia has now been 
standardized, so that the essential features can be presented in 
small space It has been ray aim, however, to present the 
technic v hich I ha\ e found useful n ithoiit any attempt to con 
form to the technic of others 

It IS now generally known that any operation can be done 
under local anesthesia, hence the striving after melodiamatic 
effect, by presenting pictures of patients wearing a smile while 
their guts are being slashed about, in order to impress the reader 
with the scope of local anestliesia, is no longer required 
Since the planning of the operation is more difficult than the 
technic of anesthesia, I have cndeavoied to piescnt the diffi 
culties likely to be encountered in order that the beginner maj 
take stock «o as to determine w hethcr or not lus oxpencnco war 
rants the undertaking 

I have also attempted in a general way to present the indica 
tions for the use of local anesthesia It is not a stunt to be per 
formed as an athletic event, but it is to be selected only in so 
far as it is the best for the patient It is the propel selection of 
method that marks the skilled surgeon and not lus ability to 
do certain things with local anesthesia 
In hewing to these simple narrow lines I hope that this little 
book may continue to find a place m a field occupied by many 
larger and more pretentious books 

Arthto E Hertzler 

ITnlste^d Kansas 
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THE TECHNIC OF LOCAL 
ANESTHESIA 


CHAPTER I 
DRUGS EMPLOYED 

Much energj lias been expended m the search for a drug 
that IS both efficient and safe for the piodnction of local anes 
thesia None jet discovered meets all requirements So far 
as the needs of the general surgeon are concerned, hoiiever, the 
quest ^as all but ended in the di^eoverj' of no^ocalne It is 
safe and efficient within the hmits required for local anesthesia 
For special put poses, it has its limitations and our armamen 
tarmm can >\ith advantage be supplemented by other drugs 
For this p«ipo«e cocaine is the most efficient drug and uhen 
used ^vlth care is reasonabh «afe Percame and nupercaine 
have been enteied as rnals for the drugs just named Quinine 
and urea livdrochlonde is now but little u-^ed but still is worthy 
of consideration Diothane, the nenest candidate for recogm 
tion, has some distinct advantages Other drugs, formerly given 
consideration, now are worthy of mention as oiilv of historical 
interest 

Novocaine (Procaine)” 

No\ocaine and its piototype, procaine, are now almost imi 
vcrsally used for the production of local anesthe'^ia Used by 
injection it is as efficient as cocaine and much safer It is 
stated that it is seven times less toxic than cocaine and that 
fewer persons posse'ss a susceptibiUtj toward it Because of its 
slight irritability and the rapidity of its action, together with 
the comparatively bloodless operative field produced by the 

•We have it on the authonty of Julius Sti^lit* chairman of the Suh-committee 
on Synthetic Drugs Natjonal Research Council (Boston JI S J 1918 clxanrill 
916) that procaine is identical with novocaine Inasmuch as this is the proper name 
tor the American product this term ^onld be etaplojed when the Aioerlcan made druff 
is U'ed 
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added epinephrine solution, this diug is the most easily used 
and geneially efficient anesthetic at present available and is to 
be unqualifiedly recommended 

Local Use — Novoeaine produces a slight initial burning and 
a dilatation of the capillaries A\hen applied to mucous surfaces 
The anesthesia is long delayed and incomplete For this reason 
it is less 'er\iceable for use m the e\e and the nasopharjuix than 
cocaine In the nose and the phar\nv it can be used with fairly 
good results in 10 per cent solution It acts more slovly than 
cocaine, is more expensive than quinine and less efficient than 
cither 

By Injection — It is only when injected into the tissues that 
novocame becomes efficient and satisfactory The more direct 
ly it IS brouglit into contact u ith the <ensitiv e areas it is desired 
to anesthetize, the better If m addition to the proximity to 
the sensitive area the influence of pressure can be added, the 
anesthetization is much expedited So used, anesthesia begins 
at once Lilieivise v\hcn injected into the substance of a nerve 
anesthesia is instantaneous ‘When injected in the neighbor 
hood of a nerve usuallv 15 to 20 minutes aie required before 
full anesthesia is obtained If novoeaine is used alone, the 
effect begins to disappear in about fifteen mmutes If used 
with epinephrine, the anesthesia is piolongod to one to three 
hours The more directly it is injected into the sensitive area, 
the longer the duration of the anesthesia 

Strength of Solution — Ordmanlj a H to 1 per cent solution 
IS used The opeiafor will do well to calculate m the beginning 
the amount of fluid Iihelv to be icquired In extensive opera 
tions the weaker solutions may be used in situations where in 
smaller operations the stronger solution would bo preferred 
Occasionallj in perineural blocking, as about the deep neivcs 
of the skull and face oi extremities as in brachial plexus or 
sacral blocking, some operators recommend a 2 per cent solu 
tion Per'-onallv I u^e to 1 per cent solution for all purposes 
and in all sitnation® Properly ii^ed it is wholh efficient, and 
if no strongei solution is ev er made up the accident not unknow n 
when a strong solution w as u«cd, instead of a supposedly w eaker 
one, IS avoided 



DRUGS EMPLOYED 


19 


Epinephrine is ahvaj s u'sed m no^ ocame solutions Manufac 
turers often incorpoiate it in tablets with novocame These 
are not alY,aAs stable, and it is beat to emploj the epinepliime 
(or adrenalin) solution For ordinary purposes from 5 to 8 
drops are added to each ounce of the solution 
Preparation of the Solution — Noiocam© bears boiling It 
may be boiled in plusiologic salt solution and the epmepbnne 
added after it has cooled to body temperature Most surgeons 
prepare it in some siieb manner It has been m> practice to 
proceed m a much simpler manner An ordinary medicine glass 
and a dropper are sterilized with the instruments A cup of 
sterile water is provided 'When the operation is about to be 
gin the nurse drops from 2 to 4 tablets of novocame of approYi 
mately two grams each, out of the bottle onto the table Tlie 
surgeon drops these into a medicine glass and crushes them with 
the plunger of the syringe The glass is then filled ■\\ ith Mater 
The nurse then brings the adrenalin bottle and the surgeon 
withdraws the desired amount from the bottle- Mith the stenl 
ized medicine dropper and adds it to the solution After it i" 
thoroughly mixed, the solution is ready for use Boiled watei 
is u-sed and all utensils are boiled, but neither the tablets nor 
the epinephrine aic boiled I have u«ed this simple method for 
many ) ears without any greater number of infections than aftei 
general anesthesia Tlie chief advantage is that the solution 
IS alwavs fre«ih and the surgeon can varv the solution to meet 
the immediate demands He Icnows pist vhat the solution con 
tain's If it IS prepared befoieliand even by competent hands, 
sterilized and cooled, the -solution is alwavs some hours old 
before it readies the surgeon I have so often encountered im 
properf? iuseft? I aea 1 oh 

serve the prepaiation of the solution 

The failure to -steiilize the novocame or adrenalin will shock 
the sensibilities of main, but I have examined the'fe substances 
in the bacteriologio laboraforj repeatedlv and patliogenic bac 
term were never found I have in the light of the'^e studies and 
verj extensive clinical experience, no hesitancy in using solu 
tions so prepared, anvwliere for any piirpo-se 

MTien small amounts are to be used at frequent inten al=, 
during tlie dav , as in dental and dispensary practice, a preserv- 
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ative may be added to make tlie solution more stable Fisher 
ad\i5es the addition, of thymol because it is in itself a local 
anesthetic as -woll as a preservative IIis formula is as follows 


Novocame 1 5 

Sodium Chlonde 0 92 

Tlymol 0 025 

Distilled Water 100 0 


This makes a V/i per cent solution of novocaine in normal 
salt solution to which % grain thymol has heen added Tlie 
solution bears boiling and epinephrine may be added at the time 
of use For general use it has the slight objection that it causes 
more burning when introduced into the skin due to the presence 
of thj-mol 

Some surgeons use more elaborate solutions Theie is no 
objection to them except their complexity Complex solutions 
are partioularlj disadvantageous Mhen the operator is com 
pelled to operate at hospital-? in which he is not acquainted or in 
private homes Every added factor in the routine of technic 
brings an added danger I ha\e tried tliem all and fail to see 
anj great advantage I have had numerous experiences in the 
use of solutions the exact preparation of which I had no means 
of knowing 

Method of Use —The important factor in any local anesthetic 
IS the method of use It must be placed in the proper place 
The proper place is in or about the nerve trunks or about the 
nei\e endings It is the problem of so placing the solution 
that forms the subject matter of the succeeding chapters 
TYhen the solution is injected hencath the skin, that is, into 
thft -^iihculanftons tLSSiie, the sohitioo. mnst reanh tlui terminal 
nerve trunks by diffusion and anesthesia is not immediate, but 
often ten to twenty minutes elapse before anesthesia is com 
plete This problem wuU be elaborated in the folloiving chapter 
Action Upon the Tissues — ^Noiocaine when applied locally 
causes temporary dilatation of tlie superficial capillaries 
IMieii injected into the tissues it produces a fleeting hjper 
omia associated with a moderate degree of burning When 
used with epinephrine the preliminary hyperemia does not 
occur and the burning can be avoided by the injecting of the 
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fluid slowly ‘WTien used alone anesthesia lasts from fifteen to 
twenty minutes 'When used with adrenalin, anesthesia lasts 
one to three hours Tlie use of noroeame does not delay wound 
healing There is no evidence of untation following its use 
There is no appreciable exudate and no cellular infiltration 
Save for a dilatation of the capillaries after the effect of the 
drug wears off, there is no change m the ti^^sues 

Toxicity — ^Ba'^ed upon the ‘statements of pharmacologists 
that noiocaine is onU one'seientli a^; toxic as cocaine, oper 
ators have limited the use to 7 grains for the opeiation Braun 
has used douhle this amount without bad lesults I believe 
Harris is coirect when he states that 15 giains are a safe maxi 
mum As mneh as 40 grams have been ii'sed bv Dr R E Farr 
m breast amputations without inpinous effects It is ques 
tionable, however, whether such laige amounts are evei re 
quired 

A number of fatal cases have been encountered in the htera 
ture which make^: it worth while to learn as mucli as possible 
about the circum«itances of the fatalitj and tlie amount of drug 
employed On the wiiole the information is inadequate and un 
satisfactory Too commonly when no cause of death can be 
found death is ascribed to the untoward effect of the anesthetic 
I once had an onlooker drop dead be«ide the operating table 
In some of the reported cases the patient was moiibiind before 
the anesthetic was injected Such deaths cannot properlj be 
ascribed to the use of the drug 

Judging from the report of Emil Ma\er‘ it is doubtful 
•whether any fatalities have occurred from procame Those 
interested in the toxicology of local ane<5thetics, particularly 
the riiinolaiyngologists, should ‘^tudv this article, for most of 
the fatalities come from the 0*56 of ane^^thetics m this region 

The symptomatology of intoxication is variable Usuallv 
there are convulsive movements of the bead and neck with a 
spasmodic closure of the jaw. Tlie upper part of the body may 
take part m the convulsion Tlie pupils are dilated and the 
gaze is fixed The entire body may become convulsed and eva 
nosis IS added Death ‘^eems to be the result of respirator} 

•J A JI A. 8- S"6 IS"! 
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paralysis Some patients faint dunng the early part of the 
operation This is not attended by comulsive movements but 
bj pallor and perspiration Many years ago I had a large 
man of 50 faint from a few drops of cocaine A few days later 
he fainted folloiving the injection of a like amount of distilled 
water One evidently cannot ascribe to the toxicity of the drug 
everything that follows its injection 

In many thousands of operations including everything in ma 
JOT and minor surgery I have seen no more serious signs of in 
toxieation than loss of consciousness and fixation of the jaws 
with slight twitching of tlie face This has occurred altogether 
two or three times, all in operations about the throat or mouth 

Cocaine 

Because of the dangers in the use of cocaine by injection its 
use for this puipose is no longer justified since we now 
ha^e equally efficient and safer drugs Ae a topical anes 
thetic it IS still extensively used because there is no efficient 
substitute and because it is less dangerous when used in this 
manner Salmon* has sought to establish experimentally a ratio 
between cocaine and other drugs wlien used on mucous surfaces 
If cocaine m Vs per cent solution is taken as a standard of moas 
urement, then Beta eucaine in a 1 per cent solution is half as 
efficient, quinine urea, tropocaine and alypin in 2 per cent solu 
tion are one fourth as efficient, in 8 per cent solution apothesin 
is one eighth as efficient and novocaino is one sixth as efficient 
in a 10 per cent solution I belie\e clinical experience will con 
film, tlie'ie conclusions 

All mucous surfaces may be anesthetized by the application 
of cocaine Foi operations about the eye and the nose this means 
of anesthesia is almost unnersallj employed, and because of 
the small amount required in these regions cocaine is compara 
tnelj safe It is dangerous when used about the genitourinary 
organs and rectum because the extensive surfaces require more 
of the solution Numerous fatalities have followed its use in 
these regions and few operators at the present time care to 
risk its dangers 


»J A M 
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Strength, of Solution — Foi local application solutions from 2 
to 5 per cent are most commonlj u^ed Some laryngologists 
employ a 10 per cent oi e\en a 20 per cent solution and some 
use the powdeied drug direct!} on the surface to be attacked 
Generally speaking the weaker solutions are efficient if applied 
persistently and carefull} Once the patient’s tolerance has been 
tested by the use of weaker solutions, the stronger are not so 
objectionable but the strong solution^ should not he used on 
untried patients 

TJsimll} epmephrine is added to the solution w hen mucous sur 
faces are to he operated on, though eoeame is itself somewhat 
\asocon'5trictuig The usual amount is about 8 minims to the 
ounce of the solution 

Methods of Use — The essential factor is, of course, to apply 
the drug at the point where the opoiation is to be performed 
^^^len the surface is wide and complex the spray senes to se 
cure a modeiate degree of anesthesia over the iihole surface 
This does not secure an anesthesia complete enough, however, 
for the performance of operations on the underlying tissues 
For this cotton pledgets saturated with solutions of the drug 
must be applied directly to tJie held of the operation Accuracy 
of application is more important than the strength of the solu 
tion Mucus is exuded and tends to pre\cnt further absorption 
of the drug It is nece'-’'arv, tbeiefoie to change the cotton 
pledgets from time to time At least ten minutes are required 
to secure complete ane‘=the‘'ia 

Toxicity — The <5Tmptoms of cocaine poisoning manifest them 
selves V itliout Avammg They aie pallor or 'flight cvano'^is, often 
yrith witii it seo^ &F ^is 

aster Less common is a chillv feeling drvne^s of the pharynx, 
inability to ^wallon or spa^m of the glotti*’, ^zmll and rapid pulse, 
sometimes vomiting More larelv sudden collap'=e is the first 
«vmptom The^e condition'^ mav extend into uncon'Ciou^ne^s 

It IS not always recogmzed that symptoms of cocame poison 
mg mav continue for a considerable time, even day« Among 
the symptoms that may be mentioned are persistent dizziness, 
in^^omnia, imtabihtv, increased reflexe'*, disturbed gait with or 
without muscle spa=m*^, dysphasia and in rare instance®, accord 
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mg to Lewin, a rise of temperature These symptoms may fol 
loAv the use of exceedinglj small doses even to 0 0005 gm 
Tobias and Kroner report a chronic poisoning from 1 c c of a 
1 per cent solution injected into the gums The symptoms 
spastic paraplegia, increased patellar reflexes, ankle clonus, in 
somnia and rise of temperature persisted two weeks nith ulti 
mate recovery 

In some instances fainting may follow the sight of blood, or 
the thought of the operation may cause the patient to become 
pale, which may excite in the mmd of the operator the fear of 
cocaine intoxication To distinguish between the two condi 
tions IS not always easy In simple syncope the subject’s condi 
tion rarely assumes any other form than pallor, limpness and 
loss of consciousness If cyanosis, dyspnea and a sense of fear 
or great excitement appear it is safest to assume that cocaine 
intoxication has taken place 

The treatment of cocaine poisoning is pnncipally prophylac 
tic Not much can be done after symptoms appear The pa 
tient should, of course, be laid down, if not already recumbent, 
the clothing loosened and the respiratory action freed as much 
as possible from, impediment 

Of the 43 cases of death from local anesthesia reported on 
by Emil Majer (1 c ), 26 iiere due to cocaine Cardiac massage 
and artificial respiration A\ith possible intracardiac injection 
of 2 c c of 1 10,000 of epinephrine aie offered as measures to 
combat the toxic effects 

Though noA ocaine and cocaine, by all odds, stand in first 
place in the production of local anesthesia, a considerable num 
ber of other drugs ]i'i\e been introduced from time to time It 
seems v orth while to list them, since, should the first mentioned 
not be available, satisfactory anesthesia can bo obtained by any 
of them 

Quinine and Urea Hydrochloride — ^This drug has to its ad 
\antage absolute safety in any amount and the long duration 
of the anesthesia Tlic disad\antages are the burning pain at 
the beginning of injection and the induration due to foimation 
of a fibrinous exudate I formerly used it in anal operations be 
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cause it conti oiled tlie after pain It is now eliiefly used in this 
clmic for the control of pain in neuralgias It is used in a 1 
per cent solution 

Diothane is the latent candidate for favor as a local anes 
tlietie I have ‘itudied it" effect^ on ticaiie*’ in niv oun leg and 
in rabbits’ ears It has certain distinct adiantages not pos 
cessed by novocaine, notabh the prolonged duiation of the 
anesthesia and its elheienev when applied topicallv 

Action on the Tissues — ^Injected into one’s own skm dio 
thane cau«es no burning hut onh flight pain from expansion of 
tissue The degree of this ic dependent on the size of the needle 
and the shill with which the injection is made IVlien the wheal 
IS formed, the anesthesia is almost immediate and the anec 
thecia does not completeJv di«nppeai for four dnvc Tliere is 
no zone of In-peiane'thecin when it i" Mib«iding. ac one find** is 
the ca«e in the of quinine and in ea Jirdi oclilonde anesthesia 
"Wlien need with adrenalin there aie "Ome peripheral hvperemia 
and a sen«e of «orencc" 

When injected into a rabbit’s ear, after three da^s the «kin in 
the area injected has a perceptible edematous feel A tissue 
section of this area sliowc an amorphous edema with some pen 
vascular round cell infiUiation Tlie fonnation of granular 
fibrin as ob'Crved after the u«e of quinine is absent The dura 
tion of the anectliecia is parallel with the persistence of this 
edema, which disappears m a t\ecU without leaving a trace and 
IS therefore not objectionable 

The anesthesia lasts several da>s Consequentlv it has some 
merit in operations attended bv much after pain, notablv about 
the anus It is employed in 1 per cent solutions The chief dis 
ad% antage of this drug is that adrenalin cannot be used with it 
For tlie contiol of after pain following hemorrhoidectomy it 
must be injected into tbe base of the hemorrhoid at the point 
where it is to be seieied just as one would use noiocaine for 
the same purpose 

Nupercame is a recent candidate for favor Tlie cliief claim 
for it IS that the duration of anestlie'-ia is greater than that of 
procaine ICeves and "McLellan* Iiaae presented the most im 
portant conuniimeations in American literature 

•Am J Sure 9 1 I'lJO J A, M A. « “OSS I'Cl 
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It IS \aiioush estimated as atout twentA times moie toxic 
than cocaine The aboAe authois leport eleven deaths 

The uncertainties of the ding seem, such that its use should 
be confined to those who aie experienced in the use of local 
anesthetics and their dangers That it will become a rival of 
procaine in geneial snrgerv seems nnlikeh 

Other Drugs Used 

Stovaine has been used chiefly in spinal anesthesia, but it has 
also been used in infiltration anesthesia It is less toxic and 
less efficient than cocaine, but is said to give better results in 
inflamed tissue In many cases it is reported to w ork w ell and 
in others without evident reason results are not satisfactory 
One IS justified m regarding such statements as reflecting more 
on the technic of the suigeon tlian on the efficiency of the drug 
Stovaine may bo used in the same way as novocame It has 
been added to alcohol for injection into neuralgic nerves 
Apothesm Ins been used consideiably in this country dm 
ing the past few >cars and is well thought of by many sur 
geons I made a study of its action in mj owm skin some years 
ago and found it more irritating than novocame and its effect 
lasted longei It mav be n^od in anv condition m v\hich novo 
came is used I have nsed it to some extent and found it satis 
factory, but I found no reason to change fiom long tried drugs 
Tutocame is a new candidate for favor a«» a local anesthetic 
It was placed before the profession bv Bayer earl> in 1924 
Lawen believes it stands midway between cocaine and novo 
came in toxicitv while Chetwood and Coonej, and others 
believe it has but half the toxicitj of novocame Tschebull 
saw one death and eleven unfavorable manifestations in 720 
eases He regards 200 c c of Vi per cent solution as the safe 
limit Schwartz records a death from its use m the urethra 
It IS ordinaril) used in % of 1 per cent solution for mfiltra 
tion anesthesia Sidener regards it as useful m the urethra 
and bladder when 8 to 10 c e of a Vi per cent solution is ii«ed 
Fes'^ler thinks it is as efficient as cocaine Barth finds it use 
ful in laryngeal woik in Vi per cent solution 

Tschebull notes the «vmptoms of toxicity as follows nausea, 
dizziness, followed !>> uncon'ieioiisne«s with cjanosis and 
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dyspnea Tonic dome cramps develop The pupils dilate 
widely and do not react to light A frequent untoward symptom 
IS an uncontrollable loquacity Being a new drug, this is to be 
expected and, as most new drugs, maj atfect both parties in the 
experiment 

The review of the literature leaves one with the impression 
that this drug may pro\e to be as efficient as cocaine as a topical 
anesthetic and less dangerous There is little to indicate that it 
will be a serious rual of novocainc for general u«e 
Beta eucame may he u«ed in quantities up to three grains, it 
IS said, and as much as 15 grains have been used without alaimi 
mg eftects It mav he used m the «anie strength as cocaine in 
Schleich solution, or m 1 per cent solution for infiltration For 
local application m the eve or the nose, 2 per cent solutions are 
used 

Tropacocaine has been u«ed m similar strengths, and it is 
said to he «afe up to five grains Among other drugs w Inch have 
been used maj be mentioned anesthesine, svhcidtn, and alypin 
Since the discovery of novocaine these drugs are seldom em 
ployed 

The Use of Epinephrine as an Aid in Local Anesthesia 
Perhaps more credit is due to Biaim than to an^ one else for 
having discovered the u«efulne'» of epmephiine as an adjunct to 
anesthetic solutions B\ means ot this diiig lie hoped to lessen 
the rate of ab«oiption of cocaine and lender it thus at once safer 
and more efficient Its chief value perhaps is m lessemng hemor 
ihage hecau'ie it admitt, of a more exact techmc It is possible 
to ^ee ves^sels before the"! are cut "=0 that thev may be double 
eJamped and hjj'wted J's jvortjculariv nrhnntagimis m such 

operations as tluToidectomies where exact hemostasis is impera 
tive In this way the danger of after hemonhage, sometimes 
attributed to the action of epmephnne, is avoided It aids m this 
b\ constricting the capillaries «o that the larger le^'sels can be 
seen before the> are cut In operation*; where exact techmc !<= 
impossible, after hemorrhage is more liable to follow than when 
general anesthesia is used This occuis because the drug con 
stnets the small vessels so that immediately after operation the 
field appears free from hemorrhage After the action of the 
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drug ceases the -vesseis dilate, and hemorrhage begins Tins is 
particularly true following tonsillectomies It is necessary m 
such regions to reduce tJie amount of adrenalin to a minimum 
The addition of adienalm to the anesthetic solution increases 
the duration of the anesthetic greatly Norocame alone, as has 
already been mentioned, produces anesthesia lasting but fifteen 
to tnentj minutes, uhile nith the addition of adrenalin the 
anesthesia lasts for one and one half to three hours 
Usually from 5 to 10 minims of the 1 1000 solution of epi 
nephrine is used to an ounce of the anesthetic solution "When 
huge amounts of the solution are used the proportionate amount 
must be reduced Not more than 20 minims should be used dur 
ing any operation Sa\e in toxic goiters the maximum amount 
above noted nill produce not more than slight agitation and 
quickening of the pulse Cardiac spasm, djspnea and even more 
alarming signs liare been reported but such reports lack eon 
■vincing detail Untoward results are more liable to follow the 
use of decomposed solutions A solution containing epinephrine 
that has become pinkisli should be used only for the most minor 
operations Epinephnne 11111011 has been uncorked for a con 
siderable time sometimes foims granular precipitates This 
likely IS inert and should not be ii«ed 
The synthetic epinephrine should be of uniform strength, but 
in my experience its action is less dependable than that of the 
natural substance Tins is true as to both the vascular con 
stnction and the prolongation of the anesthetic It has been 
disco\ered that the natural epinephrine is spectroscopicall) 
le\orotar\ while the sjntlietic is dextrorotarv 

Combined Local and General Anesthesia 
Generally speaking, the combination of general and local anes 
thesia is a confession of lack of skill or lack of judgment Cer 
tain cranial operations can be satisfactorily done under local 
anesthesia but at «ome point a general anosthe'sia is required 
Formerly in doing major abdominal operations when adhesions 
w ore encountered general anesthesia had to he reported to The 
error was of course in starting with local anesthesia The u=e 
of spinal anestliosia has now done away with these cases 
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The ohjection to foUoAvmg or supplementing local anesthesia 
^nth geneial anesthesia is that Avlien major operations are done 
a preliniinai'} liTimotic is giien Usuallj the patient is placed 
m an agitated state hefoie the geneial anesthetic is staitecl 
This makes a comhination of conditions liiglih prejudicial to a 
safe general anesthesia 

Generally speakmg, if a general anesthetic is mandatory gas 
IS preferable to ethei Unfoi tnnately iisiialh surgeons irho get 
them«el\es in this pickle do not have gas anesthesia a\ailable 
Therefore, as a general inle, unless the surgeon knovs he can 
perform the operation sncee'^sfnlh undei local anesthesia, he 
had better begin with a spinal oi a geneial anesthesia The 
most eertam wav to fad with local ane*«the‘-ia is to tell the pa 
tient that if local fails a general wdl be given In such ca^es 
it 11 ill most surely be needed 

Combination of Local Anesthesia with Narcotics 
A hvpnotic or a narcotic is generally u«ed as a preliminary 
to local anesthesia in all majoi ca«0'*, notably in th^Toidec 
tonnes, block dissections of the neck, jau operations and the 
Idve If the patient i*' highly neiwous and apprehensive, it is 
well to give sodium bromide, 20 grams tiiree times a day for 
several days preceding the operation The evening before the 
operation 4 grams of amytal are given Two hours before the 
operation 3 giains of the same drug aie given In aged, voung 
or feeble patients tlie^e do«es aie reduced accordingly 
The^e preliminarT drugs quiet the patient, vet he is not so 
stuporous as to be indifferent to his surroundings nor to dull 
Ills respiiatorv reflexes to an undesirable degiee, a \ erv impoi 
tant matter in major operations about the mouth and jaws 
In operations of le‘='=er magmtude, such as the removal of 
tumors, hernias or rectal operations, one fourth of a grain of 
morphine at least an hour before operation is given Tlie same 
do«:age IS given as a preliminarv to nerve injections for neural 
gias 

It must be emplnsized that morphine niu'^t be given at least 
an liour before the operation is begun Otherwise it may but 
heighten the patient’s apprehension 



CHAPTER II 

TLCIIMC OP \DMI\lSTUATIO's 

Sviitable mstniments kept m good condition are essential to 
success in operations under local anesthesia Dull knives cause 
pressure on distant nerves and give the patient discomfort at 
the outset when he is most open to suggestions of doubt Dull 
scissors pmeli but do not cut Badly working forceps pull un 
nece^sanlj upon the tissues Above all, a dull and rusty needle 
and a leaking sjiinge will defeat the efforts of the most expert 
operator 

Apparattis 

The sjringe and needle are the essential implements in lo'^al 
anesthesia The'^e must be w ell made and kept m perfect con 
(lition and each must be adapted to its purpose if the procedure 
IS to progress smoothlj Apparatus used in local anesthesia 
should be u'sed for this purpose alone It is not necessary to 
purclia'se espeeiallv made instruments They are more expen 
sive and more difficult to replace and hare no real advantages 

The Needles 

The needles are the most important part of the working equip 
nient The> must be sharp, free from rust and long enough to 
reach the field it is desired to anesthetize The beginner is 
likely to underestimate the depth of the sensitiv e tissue and use 
too short a needle The needle should be long enough so that it 
IS not necessary to insert it to the hilt 

The size of the needle is important It should be as small 
f).% f.o.t: sjiujlliy: uandlA. thn. Vttx, K'i, tfc/?; 

sues and con^equentlv the le«& pam its insertion causes (Fig 
1 A and B ) I u«e for the endermic injection a needle of 25 
gauge and inch in length For deeper injections a gauge of 
22 and a length of 2^^ to 4 inches is u*'ed For deep injections 
a needle of 19 gauge and 5 inches in length is required These 
long needles are needed onlv in deep parauterine injections, 
injections in thick abdominal walls paravertebral injections, 
sciatic nerve blocking, and the like 
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Xeedles can be used repeatedly if they are cleaned m \\ater 
and then in alcohol and prefeiably finally m ether each time 
after an operation i& fim-'hed The A\ire stjlet should always 
be inserted after the needle is cleaned The needle point should 
be sharpened fiom tune to tune on a fine oil stone and the shaft 
polished ivith fine emery Needles are not expensue and the 




f I 2 J * 3CC 
^BO YAUE LU 




Tig 1 — A Tvo incli 23 giog® n«dle £ Three fourths inefi gauge neeJle 
C Tale Lner Lot syriage D LnerLok control sjringe (Courtesy Becton, Dick 
ui«on t Co ) 


fine ones used for the initial injection should be discarded as 
soon as they become defectue The large needles aie more ex 
pensive, but are more easilj cared for, and smec they are passed 
through the tismes already anesthetized, their perfect condi 
tion IS not so es'^ential 
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Some operators use a needle with an obtuse point or one car- 
rying a stylus. Sucli needles are convenient in spinal and sacral 
anesthesia and injections about the base of the skull, about 
large vessels, etc. However, I no longer employ them because 
they complicate the armamentariom and with care ordinary 
needles can be used. 

The breaking of needles during an operation is an annoyance. 
They usually break at the point of junction of the shaft and the 
nub which takes the syringe. If a needle is sufficiently long so 
that it.s fall length is not needed, if it does break at the point 
indicated, it is easily removed. Keedles that break in the shaft 
are always those wjiieli have msted in the Inmen, thus materially 
weakening them. One can tell by the spring of the needle when 
bent on itself whether or not it has become weakened. In spinal 
work one must be sure that be has a good needle. Even if it 
breaks below the skin, it is easily removed after the incision is 
made. If one takes such little accidents as a part of the day’s 
work, the annoyance is less than the bother of a lot of extra 
apparatus. Many operators think differently and use styleted 
needles in a field where a broken needle is particularly annoy- 
ing, as in sacral and spinal anesthesia. However, such a needle 
is quite as liable to break as an ordinary needle. 

The Syringe 

We use all glass syringes. With care the tip which receives 
the needle is seldom broken. They are much cheaper than 
syringes with metal mountings. 

Many operators prefer syringes with metal tips so fashioned 
that by making a half turn of the needle it is locked firmly 
in place (Fig. 1-C). This prevents the needle from slipping off 
at inopportune moments and squirting fluid into the face of 
operator and assistants. When very tense tissues arc to be 
injected, rings for the fingers give a much firmer hold (Fig. 
1-D). Such accessory holds give too much power when soft 
tissues are being injected and result in a too rapid injection 
of the fluid. I prefer a 5 e.e. syringe. Syringes of larger 
capacity are more awkward to handle and result in a need- 
lessly large amount of fluid being used. I have never yet seen 
an operator who used a large syringe do even a passably correct 
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job A ininimiun amount of fluid pioperlv placed ■should ah\ avs 
be the aim of the operator This can be achle^ed onh A\ith 
the u«e of relatively small delicate in«timnent‘; 

The smoothness of the woiking of the piston is the most im 
portant part of the armaTnentanum If the piston does not 
A\oik smoothly -within the ban el, fluid will be evpelled unequally 
and cause pain b^ the sudden dilatation of the tissues The 
commonest fault of '^viinges is that the baircl differs in caliber 
in different portion's In the nanow poitions the piston works 
with difricult-s, while in the widei portions it peimits the fluid 
to leak back Very finelv made sjnnges require care They 
niu«t be cleaned in w atei and alcohol and carefullj diied Thej 
aie best stored with the piston and baiiel sepaiated bj a layei 
of gauze If a deposit forms eithei on the piston or within 
the barrel during the sterilizing pioce"-', this must be rubbed 
off Often a fine piece of Imt iiia\ lodge between the piston and 
hairel and interfere with the propoi opeintion of tlie SMinge 

Some operatois use more complicated apparatus Usually 
"elf acting syringes encourage the use of an excessue amount 
of the anesthetic solution Manj operators use syrmges and 
needles which have an anaugement winch locks the needle to 
the syringe b> a half turn This prevents the needle from 
slipping off and squirting the anesthetic solution in the 
operator’s face This little accident is quite annoying when 
injecting certain parts of the bodv Such apparatus is but little 
more expensive and adds to the convenience of the operator 
Syringes with nubs placed excentnc to the center of the syringe 
aie altogether unneces^arj refinements The needles are siiffici 
entlj pliable to make it poc^ible to insert them in any direction 
desired 

The greater the diameter of the barrel, the greater the pres 
Sure required to force the fluid out of the needle The difficulty 
of gentle infiltration increases m proportion to the diameter of 
the piston For this reason large syringes can be used onlv for 
the ederaatization of the loose areolar and muscular tissue's 

All mv ordinarj work is done with a 5 c c s-^Tinge This 
■size is convenient to u=e and six fillings dispose of an ounce of 
the anesthetic 'solution, an amount sufficient for most operations 
For certain purposes sjieeially designed syrmges are convement 
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In the injection of dense tissues, as m dental a\ ork, strong metal 
sjnnges ■\\ith narrow pistons and a laige hmdle enable the 
operator to secure great pressure within the tissues Such 
syringes ‘should ha\e the needle fastened on by a screw thread 
or other fastener In tonsil work, where the amount of fluid 
required is small, a synoge of 2 or 3 c c capacity is desirable 
They must be armed witli an extension so that the tonsil can be 
conveniently reached 

Special needles lia\e been devised for special purposes 
Curved needles for injecting about the base of tumors aie super 
fluous They are expensive, not easy to obtain, and are easily 
broken The angled needles for use in dental operations are 
convement Appliances for marking the depth to which the 
needle is passed or needles marked w ith a scale are unnecessary 
A bit of cork through which the needle is passed serves quite 
as well 

Container for the Anesthetic Solution 
Any receptacle that can be sterilized by boiling is satisfactory 
We use in this hospital an ordinary two ounce medicine glass 
Those using larger amounts of fluid prefer containers of greater 
capacity A granite iron cup of 8 or 12 ounce capacity is usu 
ally selected 

Stenlizalion of the Apparatus 

The syringes, needles and containers for the solution, prop 
erly protected, are stenhzed w ith the other instruments Plain 
water is used If the water ordinarily used in the sterilizer is 
verj hard, distilled water is piefonble because it avoids the 
deposits which form in the syringe when hard water is used 

G&seral Preparatt^ the Pafwsrf 
In carrjing out operations under local anesthesia the most 
important factor is confidence on the part of the operator based 
on experience, that the result will be satisfactory If the 
operator is apprehensive, the patient is sure to imbibe lus lack 
of confidence Nothing will more certainb make for failure 
than to have a general anesthetic in readinc's and to assure the 
patient that he will he given ether if the local anesthetic fails 
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Stopping tile patient’s ears with cotton or covering his eyes, 
unless required bj the nature of the operation, serve only to 
disturb him Besides the expression of the patient’s face is the 
opeiator’s gauge of success in his anesthesia 
It IS desirable that aii> patient about to undergo an operation 
should ha^ e his mental and physical equipoise disturbed as lit 
tie as possible This is doubly important if the operation is to 
be under local anesthesia Unless some special indication exists 
no great departure from normal livmg is required A full bath, 
a restful night’s sleep and a normal bowel movement are all the 
general preparation that is reqnired A patient who is confined 
to bed for a period of days should make liis dietary harmonize 
with the enforced inactiMty I usually permit the patient a cup 
of cofEee the mormng of the operation If a hypnotic is to be 
gnen the stomach had best remain empty of food Purgation 
and starvation are particularly to be avoided because they in 
spire apprehension and do no leal good If the patient is accus 
tomed to enjoy an after breakfast cigar, it sliould not be denied 
him 

Special Preparation 

Candidates for operation under local anesthesia should be 
shown special consideration during the prelimmary preparation 
Care must be taken that the mampulntions do not cause pain 
Immediatelv before the operation the field to be attacked is 
painted with Ti Iodine, either full strength or diluted with an 
equal quantitv of alcohol ileicurochrome is now generally em 
ployed It at least looks impressive In operations about the 
scrotum or anus this cannot be emploved, and soap and water 
must be depended upon oi picric acid solution mav be used in 
addition The use of iodine has proved reliable and where the 
nature of the skin permits, its use is more pleasant to the pa 
tient than the vigorous scrubbing with soap and water Soap 
must be removed with water, otherwise it makes the skin slip 
perv and renders the necessary manipulation in skin infiltration 
more difficult Simple cleansing with clear water lessens this 
inconvenience but does not entirely remov’e it Where alcohol 
can be employed it will remove the soap entirely 
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The Preliminary Infiltration 

Wlien the injection of the anesthetic solution is about to be 
gin, the surgeon should assure himself that the patient is in a 
comfortable position A stramed position may be more trying 
than the operation, as for mstance, holding the legs in the hth 
otomy position in rectal uork Pillows under the head and in 
the small of the back may aid in making the patient comfort 
able and assist in gaming his cooperation He may be allowed 
to see the preparation of the mstruments in order that he may 
become familiar w itli the sound of their manipulation He may 
be engaged m conversation about some matter of common in 
tcrest, or the operator may relate to his assistant the success of 
some similar operation The advantage of faith in the success 
of the operation is incalculable, and the operator should spare 
no pams in acquinng the confidence of the patient The oper 
ator should sit down, if possible, both to prevent fatigue and to 
permit more delicate and accurate mampulatious 

Before the initial injection is made, the patient should be told 
that the first prick of the needle will cause about as much pain 
as the giving of an ordinary hypodermic injection One of my 
patients estimated the pam as about “two mosquito power ” 1 
ha\ e used this expression with advantage to the mental poise 
and comfort of other patients This forewarning prepares him 
for the shght pain It is remarkable how far mmute detail goes 
toward gaming the ’confidence of the patient and establishing 
Ills faith in the success of the procedure If the initial pnek 
causes the patient to scream with pain, the operator has an indi- 
cation of the state of his mind, and renewed efforts must be 
made to gam his cooperation 

Methods of Injection — Before beginning the injection the 
operator must plan his operation in detail The neural anatomy 
must be recalled m his mind's eje, and it must be decided by 
what steps the various sensitive tissues may be anesthetized 
The order in which the various steps are earned out depends 
on the anesthetic u'led, the nature of the operation and the char 
aeter of the patient 

A number of methods are emplojed, depending on the size and 
accessibility of the nerves involved in the operation In ter 
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minal nerve endings the anesthetic fluid can most advantageous 
ly be deposited in the tissue in ■which the nene endings lie, 
namely, the papillaiy layer of the skin TIus method is called 
endenmc infiltration In large nerves the solution may be in 
jected directly into the neive sheaths This is called nerve 
blocking In large nerves this can be done w ithout exposing the 
nerves, as in case of sciatic, biaehial plexus, etc In smaller 
ones, as in ilio inguinal, radial, ulnar, etc , it is necessary first 
to e'^po^e the ner\e In most instances the infiltration is made 
in the region of the ner\e and dependence is placed on dif 
fusion of the fluid to reach the ner\e fibers This is called 
perineural infiltration This method is depended upon, for in 
stance, m hernia, thvroid operations, etc ^Vhen the operatoi 
has no definite notion as to the location of the nerve supply 
the tissues are infiltrated diffusely This may bo called edem- 
atization Those scieral methods may be described in detail 

Endenmc Injection 

Endermtc injection seeks to anesthetize the end organs in the 
skin Anesthesia in this method is dependent in part on pres 
snre ivithm the tissues, but the chief action is a direct chemical 
one upon the ner\e endings The fluid should, therefore, be 
brought as nearly as possible in direct contact ivith the nerve 
endings, that is, in the papillary layer of the derma 

In beginning the injection, one picks up the skin between the 
thumb and the forefinger of the left hand and makes a firm pres 
sure (Fig 2 A ) This produces a local anemia rendering the skin 
less sensitive to the initial pnek of the needle As soon as the 
point of the needle has entered the epidermis, slight pressure 
on the piston forces out the solution ■which, displacing the blood 
in the capillaries, causes a blanching of the skin (Fig 2 B) In 
this way the fluid, as it escapes from the needle, comes in con 
tact "With the nerve endings m the papillary layer of the skin 
(Fig 3) Anesthesia at once follows the blanching If the fluid 
is introduced rapidly, the stretching of the tissues cau«:es pain 
before the anostliotic effect has had tmie to manifest itself If 
the needle penetiates too deeplv, the fluid escapes into the loose 
subcutaneous tissue and edema is produced, but the skin is un 
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Fig 2 A — The piopet mettiod ol picking up & fold of skiu in begiszuitg infiltration 
Pressure with the thumb and finger is mnde until tlie skin is anemic 


/ 






I ig 2 B — Showing i wheal pro luted by endemic injection The rings indicate the 
location of aubsequeat wheals as the needle is pushed forward 
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chaDged in coJor In tlus ca«e sei eial minutes wiJl elap«e before 
tlie skm loses its sensibility Le'ss skill is required to introduce 
the fluid subdermieally, but the le&ults are less satisfactory 
Blanching from the first endermic injection having appeared 
the needle ':hould nov be pushed foiiiard nearly to the opposite 
border of the blanched aiea and the piston again pressed A 
blanched area is pioduccd extending for a distance in advance 
of the needle (Fig 2) A\ hen the needle will reach no farther, 
it IS withdrawn and introduced again near the edge of the 
blanched area and the injection proceeds as before until the 
entire line of the pioposeil incision has been injected 



Fig 3— Endermic infiltration The nee tie penetrates the papiUarr Jajer of the 
•hin and f jllows a oa^ thi« piano 

K the skm ouh u, to be mci'^ed, it nmv be done at once after 
the endermic mfiltratiou is finished Care should be taken to 
nofe itfre fme of mdf^ration, for if pruperir tfone, tire bfaneirrng' 
has disappeared before the infiltration has all been made It 
In' been piopo'id that the line of miection be marked b\ draw 
mg sihei nitrate oi tinctuie ot iodine along it provided tlie 
lattei drug ha' not been U'ed to 'terilize the held of opeiation 
Till' 1 ' tune toii'iiniing and uiineie" uv \lthough the blancli 
ing nnv have di'appeired the genei il dnection of the infil 
trated line can be retained in the mind’' eve and thi' aided bv 
the palpable edema of the skm will enable the opeiator to fol 
low accuratelv the mfiltrated Ime 
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The advantages of this method of anesthetizing the skm are 
that it requires a minimum amount of fluid and that anesthesia 
appears as soon as the infiltration is complete The surgeon’s 
skill in the use of local anesthesia is better shown in this imtial 
step than in any other If the injection is properly done, the 
initial prick alone causes pain The w idtli of the line to be in 
filtrated may he varied by the amount of fluid injected, the 
more fluid is forced out at each point the wider the area infil 
trated by tlie fluid 

Subdermic Infiltration 

“When the skin or mucous membrane is \ery thin endermic 
infiltration may not be possible The solution must then be 
injected immediately beneath the surface (Fig 4) This applies 
not onl) to thin skm, as in circumcision, but also to fascia and 



Fig 4 — Subdetsssic mflltratiou Tha fluid is lato the loo»e tissue immedi 

atelj beneath the skis 


peritoneum Most operators employ this method m skin infil 
trations m general, but it not only requires more anesthetic solu 
tion but some time must elapse before the oterlying skin is 
anesthetized 

Nerve Blocking 

Properlj speaking, this term should be used only w hen nerves 
are directly infiltrated This method is suited to such fields as 
are supplied by a limited number of nerves of definite location 
Usually the ncr^e is not direetlj injected, but the fluid is de 
posited about it so that the non e becomes infiltrated bj diffu 
Sion When a ner\e suppljmg a region can be reached, it maj 
be anesthetized by xnjectmg directly into the ner\ e sheath In 
certam large neiwes this may be done without exposing it, but 
in most cases it is necessary to isolate the ncr\ e trunk and to fix 
it carefullj with the tissue forceps (Fig 5) before attempting 
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to thrust the needle into it. The forceps here illustrated (Fig. 
5) enables one to pick up the nerve with the greatest gentleness. 
By grasping the nerve in the holloAv portion of the forceps (Fig. 
5), and passing the needle within the grasp, the forceps form a 
constriction about the needle. The fluid injected distends the 
nerve sheath like a sausage and may he made to traverse some 
inches of the sheath. The entire area supplied by the nerve 
may then be operated upon without fear of producing pain. 
This is the ideal method of anesthetifation when the trunk of 
the nerve supplying the entii-e regioii to be operated upon is 
accessible. Unfortunately this method is applicable only when 



Fig 5 — iTethod of picking up a nerre for endoneural injection In the insert the 
hollow tip of forceps is «hown natural size 

the ner\*e trunlis large enough to be directly injected are ex- 
posed during the course of the operation or are easily reached 
by a preliminary incision. 

Perineural Injection 

In most cases the operator must depend upon the accuracy 
of his anatomic knowledge to inject the fluid into a deeply lying 
nerve tnmk or at least into its immediate vicinity. This is illus- 
trated by regions such as tlie foramen ovale, the inferior maxil- 
lary canal, and the intercostal and abdominal nerves. If the 
nerve is directly injected, anesthesia takes place instantly. In 
these deeply lying nerves direct injection is not often possible 
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unless their locations are fixed by reason of their exit from some 
foramen or notch Oidmaiily the best the surgeon can do is to 
place the solution as near the ncr\e as possible This is true m 
operations for hernias and in thJroldectom^ The fluid then 
reaches the nGr\ es by diffusion 
The more recent marked advances in local technic ha\ e been 
in the direction of blocking deep nerves and liave made possible 
man\ major opeiations nhicli heretofore had been done only 
under general anesthesia This is true notably of operations 
upon the jaws 

The term “nerve blocking” is often applied to infiltrations in 
the skin about the field of operation uherebv an clhpse or a 
quadrangle is described about the field to be operated on This 
IS a hit or miss method and is more correctlj called diffuse in 
filtration or edematization Diffusion must be depended on to 
reach the nerves 

Edematization (Schleicb’s Method) 

The distention of tlie tissues uith fluid uas introduced bj 
Schleich in order to secure anesthesia from solutions of cocaine 
too V esk to act by infiltration The fluid is injected into the 
loose tissue irrespective of the position of tlie nerves The weak 
solutions were used because stronger ones nero dangerous Tlie 
method is, therefore, a makeshift to overcome the dangers of 
the drug employed It was first used with cocaine solutions and 
is described in connection with that drug 
The large amounts of anesthetic solution u-^ed by many oper 
ators IS really anesthesia by edematization The u«e, for in 
stance, of 3 or 4 ounces in an operation for inguinal hernia is 
nothing less than edematization When novocaine solutions are 
used it is done, not because of fear of toxicity of the drug, but 
to make sure no sensitive area is missed 

The Sequence of Endenmc Infiltration and Nerve-Blocking 
Generally two or more of these methods are conibmed m one 
operation Nearly always endenmc infiltration is employed for 
the skin and nerve blocking m some of its forms or edematiza 
tion is added to anesthetize the deepei tissues 11 hich of the«e 
sliall be done first is a matter of election 
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Ta\o general plans maj be described The method employed 
almost imuei sally m mj OT\n ■\\orh. and the one described m 
these pages seeks to anesthetize the skin first After the line of 
skin infiltration has been made the deeper tissues are infiltrated 
by passing the needle in the line preMoiisly anesthetized This 
method has the advantage that onlj the initial pnck is perceived 
by the patient uhile all other punctures are made in anesthet 
ized skin It has the disadvantage that the operator before 
the injection is begun must detenmne the direction and extent 
of the operation This is the most delicate method, and I he 
lieve, IS the one best adapted to the sensitue ner^ous American 
The other method is the one generally employed bj German 
surgeons and tliose Americans uho ha\e followed the German 
lead This method seeks to reach the chief nerve tninlv as the 
first act m the operation This necessitates the plunging of 
needles of sufficient length deeply into the tissue Tvo or more 
of these punctures are necessary After the deep infiltration 
made the skm is infiltrated This method lias the advantage 
that nicetie‘5 of planning and technic are not demanded and that 
the solution is brought at once in contact with the chief nerve 
supply of the part The chief di^^advantage lies in that several 
unanestlietized points must be punctured with a relatively heav’v 
needle and the needle iru«t be passed for some depth into the 
tissue Both the«e acts are more or le^^s disturbing to the pa 
tient m the earlier stages of the operation before Ins full con 
fidence is gained In addition a wait of some mmutes is re 
qnired before anesthesia is complete T\Tien the "km is first 
anesthetized by endermic infiltration and then the deeper parts 
are infiltrated, one can begin the operation a" "oon as the deeper 
mjections have been completed Bv the time the incision is 
Gift, sijijpxfi/ujil ves"eLs. are. flin rJiiapiiT: 

will have become anesthetized 



CHAPTEB m 
AIIXOR OPERATIONS 

Those conditions Avhieb may be encountered anywhere m the 
bod} ma} be di'-cus ed here The detailed \ariations in technic 
required m the «e\er‘il regions arc slight md unimportant and 
will suggest tliemsehes to the operator In many locations the 
choice of an anesthetic is optional ilany operations of a minor 
<oit aie commonly done under local anesthesia chief!} as an 
accommodation to the patient This includes opening of a great 
\ariet} of abscesses the removal of foreign bodies repair of 
wounds the removal of tumors and the like 

The Opening of Abscesses 

The management of acute infections requires as much judg 
ment as anv di'^ea'^e that comes to the «urgeon Sa\ e the minor 
superficial!} located ones tliey are little suited for operation 
under local anesthesia except for the expert 

Localized superficial abscesses are easily anesthetized by 
freezmg This agent is particularlv desirable because the injec 
tion of an anesthetic is painful no matter how =killfull} done 
This IS particularly true of bods just coming to a head If m 
filtration anesthetic is to be used the injection should be made 
about the inflamed tissue in the unaffected skin and not directly 
into it If the nerves are blocked in the unaffected tissue it 
can then be attacked mthout causing pain If the abscess is 
* ripe the stage of hypersensitivene^s has pa'!':ed and a line 
may be infiltrated over its summit bj beginning at the border 
m or near the normal «kin If the ab'^ee'^s is on an extremity 
the nerves supplvmg the part mav be blocked in their course 
For instance, m ease of a felon the nerve supplying the digit 
may be blocked at some distance from the infected area \o^o 
came acts more readdv but quinine ma} be used The latter 
has the advantage of «avmg after pam The skin over a deep 
seated abscess mav be eiitirel} unaffected and can be anes 
thetized in a straight hne directly over the lesion in the usual 
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manner Suppuration of cervical or inguinal lymph glands 
usually comes under this categorj In deeplj seated abscesses 
it mav be desirable to block the nerves leading to the deeper 
tissues In the neck the superficial muscles can be infiltrated 
so that the deeper situated tissues nia% be separated bj blunt 
dissection In case of renal or appendiceal ab«ce‘!S, the panetes 
are infiltrated as for any other operation, here it is well to 
block the nerves between the ‘^pine and the site of the proposed 
dramage 

In making the infiltration in such cases it is necessary to keep 
the needle entirely away from the infected area, otherwise the 
needle may transport infection from the abscess to the surround 
mg umnfected areas 

In exteii'-ive infection®, particularh in tho«e in winch the 
extent of imolvement cannot certainh he made out, general 
anesthesia should be u«ed This applies particularlv to the deep 
infections of the hand and otlioi region'' when the tendons are 
mvohed, and m infections of joint® In o\ten®ne infections of 
the neck, as tho«e along the carotid ®heath® and m extensue 
infections of the cellular ti«sue, ns in Ludwig’s angina, general 
ane®the«ia is to he ®elected If nitrous oxide is available tin® 
furni®hes the be®t mean® If this i® not at liand ether ®honld 
be u®ed 

Not only are there great technical difficulties to be overcome 
in treating suppurative proces®es under local anesthesia, but 
the problem is complicated by the disposition of the patient 
Patients with chronic pus infections are peevish and bear pain 
poorlv Sneh difficulties may render a general anesthetic 
greatly to be desired even in relativelv minor le®ions In the 
hands of operators who are experienced in the u'=e of local anes 
thesm the gro®ser le®ions may be ®atisfactoi*ily operated on 

The Removal of Tumors 

Superficial benign tumors furnish a broad field for the use of 
local anesthesia The simplicity of the technic often lures to the 
attack of malignant le®ions with results often di®astrous The 
removal of benign tnmors usually fumi'-hes the first lesson for 
the student of local anesthesia Tlie encapsulated tumor de 
mauds little more than a linear skin injection, perhaps with 
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infiltration about tbe base Adherent or diffuse malignant tu 
mors are the final task for the master in the use of local anes 
thesia An operatoi ’s qualification for the surger> of such 
tumors under local anesthesia is an accurate estimate of his oa\ n 
skill Only ^hen he is satisfied that las ahiht% i» equal to an} 
demand, is he A^arranted in undertaking the opexation of a 
malignant tumor under local anesthesia let, uhon this condi 
tion IS fulfilled, the surgeon may undertake, under local anes 
thesia by election, many major operations for the remoAal of 
tumors and almost any tumor operation ma> be performed, in 
the face of grave contraindications to ether, by this method 
The general problems invol\ed can be presented best in the dis 
cu‘«sion of specific tumors 

Oircumscnbed Bemgn Tumors 

Small subcutaneous lipomas, wens and similar tumors may be 
removed after infiltrating a line OAcr the summit (Fig 6), with 
additional infiltration beneatli the base (Pig 7) In large tu 
moTs it is AA ell to circumscribe an ellipse about the base or oa er 
the summit so as to remo\e any redundant skm (Pig 8) and 
also to inject solution beneath them (Pig 7) They can then 
be readily shelled out and the redundant s kin can be u«ed to 
cover the defect In these cases it is well to infiltrate exten 
sively the tissues below the tumor, for it is here that tlie nutrient 
artery, with the accorapanjing nerve, lies, and unless it is well 
anesthetized the ligation of it will cau«o pain 

Infiltrating Locahzed Tumors 

In some varieties of tumors the skm may be involved, but the 
process is yet localized and requires local excision onij Among 
these maj be mentioned papillomas, nevi, endotheliomas and 
some slowly grow mg sarcomas To remove thc^e the skm sur 
rounding the tumor and the deeper ti'^sues is infiltrated (Pig 
8) and the entire growth, togetlier with the capsule if there be 
one, excised The elliptical defect m the skm can be clo'^ed bj 
sutures or by skm grafting 

In such operations quinine or novocaine epinephrine maj be 
used with equal satisfaction 
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Malignant Tumors 

Malignant tumors predisposed to regional metastasis force 
additional obligations upon the operator The remo\al of the 
tumor itself 1= the minor part of the operation The chief prob 
lera IS the lemoial of the regional Ivniph glands iJiifortniiatelT 
many operators practice local remoial of knoivn malignant 
grow ths w ithout this precaution and thus invite recurrence in 
the adjacent lymph glands This is done often m case of car 
emoma of the lip Any tyro can remove the local legion, hut 
block disceetion of the neck is a major operation 

In all operations for malignant groivths the teehnic when 
operating under local anesthesia should be identical with that 
emplojcd uhen operating under geneial anesthesia If the 
operator does not feel that his technic is equal to the require 
ments, a general anesthetic should be resorted to at the outset 
Sometimes a two stage operation can be done to advantage 
The lymphatics should be removed first and the primary growth 
at a second operation This is a desirable procedure, par 
ticularly in tumors involving the mouth or tongue In this wa) 
the lymphatics are di«:po<ed of and the wound is allowed to heal 
before the mouth is opened into Infection of tlie estennve 
neck wound is thus avoided Besides if the local growth is re 
moved first and the operator finds himself unable to complete 
the operation, the patient being relieved of the primary growth 
almost always fails to return for the remoi nl of the neighboring 
lymph nodes 

Operations for malignant tumors resell e themselves, there- 
fore, into the tochmc of lymph gland di'^section, and if the sur 
geon IS not equal to this difficult procedure he should not at 
tempt to operate metasta'^izing tumors 

Generally speakmg, malignant tumors are best operated upon 
under general anesthesia because the operation under local is 
tedious and time-con*uming, and even in the hands of the most 
expert, some stage of the operation is liable to he abbreviated 
when unforeseen extensions are encountered The bmld of the 
patient affects the problem matenally In the thin patient, an) 
operation can be done with a great degree of sati'^faction, hut 
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m the corpulent the task may be stupendous In a large, obese 
woman a breast amputation under local anesthesia is a task 
that may ell cause anj surgeon to pause 

Block dissection of the neck can well be done best under local 
anesthesia The presence of the anesthetist is avoided and the 
teclmic is rendered easier by viitue of the vessel constricting 
effect of the epmephrme The inguinal region likewise can be 
conveniently attacked 

On the other hand, malignancies attended by infiltration of 
the slan from secondary infection are almost moperable under 
local anesthesia 

Eecuirences, as m the skin after breast operations, are dif- 
ficult to operate upon under local anesthesia because the exten 
sive scar formation vliich followed the primary operation pre 
^ents the diffusion of the local anesthetic 

The Search for Foreign Bodies 

The removal of small foreign bodies usually falls to the lot 
of the begmner The problem is not a simple one, bowe\er, and 
the field should be sufficiently anesthetized to admit of TOde 
dissection Tlie size and probable depth of the object should be 
determined from the history Such information often presents 
the misinterpretation of the x ray plates The tissues well 
about the foreign body must be infiltrated Often one may save 
the pain from the imtnl prick of the needle by inserting the 
needle in the hole made by the foreign body This is particu 
larly true in the palm of the hand or sole of the foot If tins is 
not done the infiltration should be begun in the thin skin of the 
dorsum, and the palmar or plantar Mvin anesthetized from above 
To begin the anesthetic m the thick skin of the palm or “^ole is 
exceedingly pamful In a foreign body in the tip of the finger 
the infiltration should begin half an inch or more proximal to 
the nail and the field should be anesthetized from this point 
Sometimes after the parts have been anesthetized, the wire 
mandnn which accompanies «:ome of the larger hypodermic 
needles may be made to follow the channel traversed by the 
foreign hodv Sometimes, too, in making the injection the needle 
comes in contact with the foreign body and thus aids m finding 
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it after the incision is made In any ca'«e, the infiltration must 
be made ^\ide enough to be well beyond the foreign bod^ The 
incision should he made at right angles to the long axi^; of the 
foreign bodv and not into the opening made b' the entrance of 
the foreign bod^ If this fails to reach it the wound should be 
palpated bv the finger 

Skm Grafting 

Local anesthesia can be used effectnclj m the preparation of 
the bed as ^vell as in anesthetizing the part from which the 
graft IS to he taken Giafts mav, of course, be placed upon 
fresh surfaces without pieMous preparation If the wound is 
covered by recent granulations, the surface ma) be curetted or 
better still cut oif on the flat with a knife after anesthetizing 
the surface by compresses soaked in quinine or cocaine If 
granulations are not oier four weeks old and ore free from in 
crustations, exudates and notable infections, ginfts maj be 
placed upon them without pie\ious picinration In old cica 
trized ulcers, as loiico'e ulcers of the leg, tlie entire ulcer base 
must be excised Much caie is requiied m anesthetizing such 
areas because of the extensile cicatiization which has taken 
place 

The region from which tlie skin is to be remoied is best nnes 
thetized by infiltrating a horseshoe line inth the open end of the 
shoe pointing toward the distal end of the extremity The in 
filtration sliould be made not onli endermicalli but also sub 
cutaneousli , in order to block off the neri es Sometimes I hai e 
failed to secure auestliesia promptlv in this wai I haie then 
resoited to subdermic infiltration of the entire region from 
wWh tVifc gxait IS to be Viken It should he emphasized tVmt 
the injection sliould be made into the subdermic tissue and not 
into the skin itself If the latter is done, the healing of the 
graft will be interfered with matorialij After anesthesia is 
secured, the operation proceeds in the usual manner In this 
way grafting can he done with the least incom enience, and the 
operator is often encouraged to graft small areas not large 
enough to justify the use of a general anesthetic It is easih 
earned out without any assistance, and should, therefore, com 
mend itself to the general practitioner 
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The Sutunng of Wounds 

Usually in emergency Avork a linear injury to the soft parts 
IS sutured without formality The sensibilities of the patient, 
however, can be spared by infiltrating endermically an elliptical 
line about the wound with novocaine The operator is then at 
libertj to trim the vound and cleanse it without annoyance to 
the patient A better suture line will be obtained if the repair 
can be done leisurely In large complicated vounds anesthesia 
IS imperatn e In a\ ounds attended bj shock, nerve blocking 
tends greatly to overcome the geneial depression In extensive 
wounds of the extiemities this can be paiticulailj well carried 
out; brachial bloclang in ease of the arm, and 'spinal anesthesia 
in injuries of the lower extremit} 
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OPERATIONS ON THE SCALP, THE CRANIUM AND ITS 
CONTENTS 

The cranial region offers a particular!) favorable field for 
operations under local anesthesia because of the constant loca 
tion and accessibility of the nerves supplying the scalp and the 
slight sensibility of aJcull, meninges and brain This method 
IS practicable for all operations in this region and for certain 
conditions it is mandatory It is espcciall) satisfactor) for the 
es-cision of the numerous tumors nbich invoRe the soft parts 
and for the treatment of in3unes of the soft parts which require 
trimming and disinfection In injuries of the skull and brain 
and its membranes, uhetlier they require tho eleiator or the 
trephine or not, local anesthesia is by all odds tho anesthetic 
of choice By its use the hemorrhage is lessened, the presence 
of the anesthetist and his apparatus is avoided and above all, 
postoperative vomiting is all but eliminated In severe acci 
dents m which the cranium is injured, together with the moutli, 
pharynx, throat, or diaphragm, the use of local anesthesia for 
the management of tho cranial injuiy is important because of 
the great danger from pneumonia aftci any form of inhalation 
anesthesia The method is particular!) desirable if the head 
injur) IS accompanied b) shock due to injury of other parts 
such as crushing of the e\tremities Vigorous use of the chisel 
and mallet is not w ell bomc because of the unpleasant jarring, 
particular!) if the patient is suffering or lias previously suf 
fered from headache It is well, therefore, in all cases in which 
the bone must be attacked, to give a prehmmary hypnotic This 
is desirable even if the patient appears unconscious or stupor 
ous Such patients, previously quiet, may bo aroused to per 
form movements which annoy the operator once the u^e of bone 
cutting instruments is begun 

For deliberate operations for cranial and intracranial disease, 
local anesthesia is an optional method, but it is not to be advised 
if the mentalit) of the patient has suffered because of the dis 
ea«e, as in post traumatic epilops) with associated mental weak 
DC'S, or if the patient has been a sufferer from sev ere lieadaehes 
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due to increased tension from tumors If such patients are to 
be operated under local anesthesia they should be prepared by 
the administration of luminal a few days before the date of 
the operation followed by morphine atropine the usual time be 
fore the operation is begun 

Local anesthesia is particularly desirable in exploratory 
operations for tumors where local motor symptoms are the chief 
guidmg sign or where decompression is demanded becau'^e of 
developing choked di'sc Operations imolving reparation of the 



Fig 9 — Schematic presentation of the method of nerre blocking where a nnmher 
of iietTe« enter the field of operation 

duia from the base of the skull, as in the tiigeminal nerve 
roots and pituitary tumors, cmnot be satisfactorilj done under 
local anesthesia becan'e of the source of tlie nerve snpply to 
there structures 

The technic of all operations maolving the head is relatively 
simple The anesthetization as practiced for operations on the 
scalp IS applicable as the prelunmaiy step in operations on the 
skull or bram The various types of operations may, therefore, 
be well considered in sequence 
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Operations Upon the Cranial Soft Parts 

When extensive operations aie to be done upon the cranial 
soft parts, it IS convenient to block the nerves at their entrance 
into the cranial field Because of their free interanastomosis 
ivith eacli other, it is necessary to block all those entering a 
gi\en segment of the scalp The most important of these are 
the supraorbital, auricular and the occipital nerves The oper 
ator must, therefore, keep m mmd the exact location of the 
nerves in question The anatomy of the more important areas 
may be reviewed here Because of the great number of differ 
ent branches concerned in the innervation of many fields, it is 
best m addition to circumscribe the field of operation by an 
endermic infiltration (Fig 9 ) 

The Great Occipital Nerve (Fig 10) 

The great occipital nerve is the internal branch of the dorsal 
division of the second cer\ical nerve It passes through the 
triangular space bounded by the superior oblique, the inferior 
oblique and the rectus capitus major muscles and beneath the 
complexus muscle uhvcli it pierces and passes upuard beneath 
the trapezium midway between the external occipital protuber 
ance and the mastoid process Near the superior curved line it 
pierces the trapezius and divides into numerous branches 
Mhich ramify in the scalp This ueno supplies the scalp in the 
occipital region but is reinforced by twigs from the small occip 
ital nerve and a few twigs from the first cer% ical ner\ e These 
branches are of importance since blocking of the chief nerve in 
question ma^ still leaxe sensation, in the skin of the occiput 
below the superior curved hue It m best blocked by passing 
the needle point beneath the trapezius muscle midw ay between 
the external occipital protuberance and the tip of the mastoid 
process The needle should be passed parallel with the lower 
surface of the occipital bone 

The Small Occipital Nerve 

The small occipital n 0 r\e is a branch of the second cervical 
It passes upward under cover of the posterior border of the 
stemomastoid muscle, reaches the scalp of the posterior border 
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of tile mastoid process and imastomoses in the integument of 
the great occipital and the great auricular nerves. It is best 
reached for blocking immediately behind the posterior bordei 
of the mastoid piocess. 

The Auriculotemporal Nerve 

The auriculotemporal nerve is a branch of the third division 
of the fifth ner\ e It passes backu ard and out^ ard between the 



internal ligament of the tempoiomandibular aiticulation and 
the condyle of the Ja^^, tra\eises the under surface of the pa 
rotid gland, and crosses the root of the zygoma where it divides 
into the auricular and temporal branches uhicli supply the 
lateral surface of the scalp. It is most easily blocked just above 
the upper surface of the zygoma just posterior to the temporal 
artery. 



56 


THE TECHKIC OF LOCAL ANESTHESIA 


The Frontal Nerves 

The frontal nerves represent the first branch of the fifth 
nerve The larger of its branches passes through the supra 
orbital foramen (or notch) and extends up%\ard to supply th^^ 
skin of the forehead and anterior cranial region A smaller 
branch reaches the foiehead medial to this The foramen is a 
finger breadth lateral to the lateral border of the nose, and the 
nerve can best be blocked here If a notch exists it can be pal 
pated m man> instances and the injection made at the exact 
spot desired A foramen may generally be located by feeling 
for It with the point of the needle If neither succeeds, the 
deposition of an excess of the anesthetic solution may make up 
for the lack of e\aotiiess in technic The medial branch may be 
reached by infiltrating the subdermic area just lateral to the 
lateral border of the nose 

Though the technic of anesthetization is similar in all opera 
tions of the scalp m principle each procedure presents slight 
vanations worthy of note Tlie commoner lesions may be de 
tailed 

Wounds of the Scalp 

In large wounds of the scalp, in which extensive cleansing, 
trimming and shaving of tlie soft parts are required, nerve 
blocking finds perhaps its mo^t fiequent use Under such con 
ditions to have a broad field anesthetized unhainpeied by the 
apparatus incident to general anesthesia, and especiallj to know 
that no haste is lecjuired, is an efhcient stimulus to do thoiougb 
work When the injuiv extends to the borders of tlie cranium, 
the main nerv es suppl>ing that region should bo blocked at their 
source Twigs from other than the mam nerv e may necessitate 
endermic infiltration The operator should distmguish betw een 
tlie sensation caused by these twigs and pain from inadequate 
blocking of the principal nerve When an injury extends across 
the field of several nerves, this endermic infiltration about the 
entire injured area may save time Tor instance an injury 
across the temporofrontal region may mvade the field of several 
trunks Infiltration in such mstances may be simpler than the 
blocking of several nerve trunks 
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In small oimds of the scalp, it is often more convenient to 
pass the needle from the cat edges of the scalp rather than 
through the surface of the intact sLin This manem er causes 
less pam vhen making the infil tration Tlie danger of carrying 
infection into the deeper parts by 'so doing is theoretical spccu 
lation In a neglected uoimd le«s pam will be caused by infil 
trating an ellipse about it well free from the inflamed area than 
bv entering the ‘=kin from the injured edges as recommended 
for fresh wounds 

Obviously, of course, the head is to be shaved and the skin 
di':mfected before the ane-^thetic is mjected However, in 
wounds which have already begim a reactive inflammation the 
cleansing itself may cause great pam In such cases it is well 
to saturate skm and hair near the chief nerve trunk with iodine 
and block it with 5 c c of the anesthetic solution A needle 
may then he passed between the skull and overlying soft parts 
and a quantity of the anesthetic solution deposited The dism 
fection of the wound may then be proceeded with witliont dis 
comfort to the patient 

* When the wound lies near an important artenal trunk the 
vessel should be sought for and ligated Smaller bleedmg 
points are readily controlled by the coaptation sutures, particn 
larly if figme of eight sutures are H«ed The scalp is the only 
region m which coaptation suture* ma^ properly be med as 
hemostatic futures as well The «kin of the scalp is the least 
«en«itive region of the body and tight '=uturea cau«e relativelj 
little pam 

The Removal of Tumors 

The removal of small benign tumors of the scalp presents per 
haps the most simple exercise in the me of local anesthetic 
Though rare, complications sometimes set in and care must al 
ways be exercised In papillomas and other tumors mvolving 
the skin, an elliptical line is infiltrated about the base of the 
tumor and a few cubic centimeters are injected beneath the 
tumor In encapsulated turaor«, such as dermoids and ven'5, 
the 'ipace between the tumor and the 'skin mav be edematized 
Thi'5 additional infiltration facilitate'* remo\al 
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Operations on the Skull 

The skull bones seem to be le^s ‘^nsitue than othei bones 
The simple infiltration of the ecalp gues complete anesthesia 
It must be that the <:] ull has no sen‘5iti\ e ne^^ c« It is not likeh 
that diffusion from the scalp uifiltration<= could cau‘'e anesthe^^ia 
Immediately the '^calp is infiltrated one maa cut down to the 
bone and begin the '^Kiill oper ition without cau'^ing the patient 
any pam The subcutaneous surface of the tibia, on the con 
trary, is exqui'itelj sen«itue after the oierlying «kin has been 
anesthetized and it requires time and care to secure anesthesia 
It seems fair to assume, therefore, that the skull has no sen«ory 
nenes 

Injunes 

Local anesthesia can be employed in all injunes of the cranial 
bones with the advantage already noted The precautions men 
tioned m injuries of the «oft parts must be observed here 

The scalp in the region of a fracture of the skull is ciroum 
scribed by a line of infiltration Lsuallj a circle at least three 
inches in diameter should be circum«cnbed by a line of ender 
mic infiltration From this line the subcutaneous ti'ssue is mfil 
trated in the direction of the chief nenes suppljung the region 
It IS desirable to ha\e a large area anesthetized for in a frac 
ture one ne\ er can be sure of the area o\ er which the operation 
must extend In order to eleiate depres‘:ed bone, if an opening 
large enough is already present, the loo«e pieces can be pried 
up bj an elevator without further preliminary manipulations 
If there is no ^ueh opening a trephine opening is made through 
uninjured bone as cloee as po'j'sible to the hne of fracture From 
this opening the bone is snipped loth a Dahlgren forceps until 
the dislocated fragments con be elecated This part of the pro 
cedure is entirely painle<!s but care must be exorcised lest tli" 
movements imparted to the head annoi the patient Before the 
bone IS ele^ ated it is worth while to tell the patient that it is 
going to “pop”, this prepares him for the sensation of lifting 
experienced in the brain when the fragment is raided The sub 
sequent treatment follows accepted prmciplos 
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Exploratory Operations 

Local anesthesia is of great advantage in these operations 
because the hemorrhage is vastly less annoying One can con 
Vince hunself of this by giv mg ether after the hrain is explored 
The previously dry vound mil begin to bleed at a thousand 
points as the venous pre^^sure rises with the inhalation of tlic 
anesthetic 

In the desired region, usually over the motor area, a horse 
«hoe shaped figure is infiltrated more than 1 cm bejond the line 



Fg 11 — Pnnnry infiltration line with secondary subdermal lines for the typical 
cranial fiap operation 

in which it is propo'-cd to ‘^vei the bone It is w ell to infiltrate 
the skin direct!} and likewise to edenntize the tissue between 
the bone and the scalp From this line injections are made be 
yond the Ime of infiltration, beneath the flap and beyond its 
base (Fig 11) An incision is now made down to the skull in 
the line infiltrated The scalp is elevated toward the center of 
the flap and «hghtlv bevond the outer border of the infiltration 
line Trephine openings are made at two points at the upper 
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margin of the flap in the classical 'nay Before the buttons 
loosened by the trephine are derated the patient should be told 
that he will liear a popping noise An intelligent auto 
mobile engineer upon ■whom I operated compared this noise with 
the back firing of an engine, but did not complain of any pain 
The two trephine openings are united with a Gigh saw in the 
usual manner The passage of the protecting director is pain 
less and requires no anesthesia after the skull is opened The 
patient before mentioned felt no pain from the use of the saw, 
but felt the sensation of heat when the saw began to warm flora 
friction and was able to tell me when it was time to cool th'' 
saw He was able, therefore, to differentiate between the heat 
and pain sense The lateral limbs of the flap are made in th'' 
usual w ay w ith Dahlgren forceps A large and pow erful instru 
ment should be used in order that the bone maj be out without 
imparting movements to the patient’s head The base of the 
bone 15 broken in the usual manner, the patient being warned 
that there will be a loud popping noise when the flap is raised 
The patient abo\e quoted compared the noise to the bursting 
of an automobile tire The flap being raised, the operation mav 
proceed in the usual manner The meninges and brain are 
quite insensitive This is equallj true if quiTune or novocaine 
has been used as the anesthetic for the soft parts Jly experi 
ence with qumme makes me feel certain that the meninges and 
the brain are insensitive because when the skull is opened by 
endermic and subdemuc infiltration there is no sensation of 
pain The argument that these structures are made painless 
by the diffusion of the anesthetic is untenable when quinine is 
used 

In itoTig e'\p\tiTaItfry operations m epAepAies it is e-Acr-e'iiTigl^ 
embarrassing to have a fit come on during the operation In 
such an occnrrence during one of my operations the brain 
bulged enormously during the convulsions and it required firm 
pressure with gauze pads to prevent lacerations of the bnin 

Decompression Operations 

The general procedure for both occipital and temporal dc 
compression operations is the same as the preceding I haie 
always done occipital deeomprc'ssion under local anesthesia 



OPER.VTIO\S SCAUP A2n> CR-INIUAI 


61 


A\ith a good deal of trepidation I have feared diffusion of the 
anesthetic through the dura into the medulla This accident 
has never happened to me or any one else so far as my knou 1 
edge goes Jsevertheless, I fearits use It is necessary in addi 
tion to the skin infiltration to make quite exten'Jive mfiltration 
into and heloir tlie muscles smroundmg the foramen magnum 
m order to secure anesthesia 

The small bite from a powerful Dahlgren imparts le'JS un 
pleasant movements to the head than the usual ronguer forceps 
and for that reason the former is preferable Patients who re 
quire decompre‘:sion hecau-^e of headaches do not hear local 
anesthesia well Even if not suffering from headache at the 
time of operation thev complam that the sawing of the trephine 
causes a pain distributed over the entire head Unless the in 
dication is urgent these operations had best be done under 
general anesthesia 

Operations Upon the Cramal Contents 

A.S before stated, the brain and the menmges are lnseusltl^e 
and one ma> luampulate them at will '\^hen lesions within 
the biain aie to be dealt with it is probably pnident to do a 
two stage operation because of the changes in mtracramal pres 
sure liLelj to be produced Duial cysts and blood clots can be 
leraoved and even \eutricular pimcture can be made without 
ill effect at the time of the primary operation, hut so far as I 
know no one has attempted the removal of a tumor at the pri- 
mary operation when working under local anesthesia Cushmg 
has shown that this can be done painlessly at a second sittmg 

Operations on the Base of the Skull 

The dura over the vault of the skull can be separated without 
causing pam At the base of the bram the problem is different 
Here the sepaiation of the dura causes inten'ie pam and attempts 
at anesthetization by subdural injection in my hands have met 
with failure The reason for this is simple enough, the dura 
at the base of the brain is supphed by nerves coming from 
branches of trifacial, either before or after they leave the skull 
and bv recurrent branches from the vagus and hypoglo'^sal 
nerves Operations m this region, therefore, should be done 
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under general anesthesia or the fiist part of the operation may 
be done under local to be followed by a general anesthetic when 
the dura is reached Section of the sensory root may be satis 
factorily performed under local anesthesia, as shown by Cough 
hn After the base of the skull is approached he uses pledgets 
of cotton saturated with anesthetic solution This, together 
with the utmost gentleness in technic, is the basis of his success 



CHAPTER V 

OPERATIONS ON FACE, JAW AND TONGUE 

Operations about the face and jans involve chiefly the field 
supplied by the trifacial nerve, and the technic, therefore, has 
to do chiefly with the blocking of the various branches of this 
nerve. 

In general, three pnncipal indications bring the suigeon to 
attack this region neuialgias which demand the blocking of 
one or more branches meiely for the relief of pain, major opera 
tions which require the removal of a considerable poition of the 
bony framework, and finallj the lesser affections of local nature 
The first two demand nerve trunk blocking wliile the latter can 
usually be easily managed by local infiltrations 

In most areas in which nerv e blocking is required, the suigeon 
has to deal oul> with technical difficulties In and about the 
base of the skull there are in addition certain dangers that must 
be taken into account The size and number of the sinuses and 
the motor nerve and those of special sense must be regarded 
Injections about the oibit are particularly liable to bring em 
barrassment If the optic nerve is tempoiarily anesthetized it 
so fives the patient’s attention that he is liable to hold the sur- 
geon re‘«ponsible for all future conditions not to Ins Iilang even 
to such obvious dissociated conditions as piessbvopia and cata 
ract. 

The most frequent operations about the face and jaws are 
those requiied for malignant disease Local anesthesia is par 
ticularly desirable in these conditions because it allows freedom 
of action unhindered by the anesthetist and his paraphernalia 
Even more important is the fact that one can better protect the 
patient against the a^spiration of blood and infectious material, 
in a great measure msuring him against postoperative pneu 
monia. 

Besides, local anesthesia has the advantage of enabling one 
to secure consent for earlier operation, permits more readily 
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two stage operations, makes dissection less bloody That tbe 
advantages are real is attested to by the fact that operators who 
have once familiarized themsehes with the technic do not aban 
don the method for general ane'sthesia 
We have recently used intiavenous sodium amytal for large 
malignancies of the jaws requiring extensive cauterization It 
IS less time consuming for the operator than local anesthesia 
It IS conduci\ e to simplicity to discuss in turn the areas sup 
plied by the \arious branches of the trigeminus, taking up in. 
tuiTi the orbit, the upper jaw and the lower jaw and tongue 

Neural Anatomy of the Face, Jaws, and Neck 
The neural anatomy of the face and jaw s is coextensive with 
the distribution of the three branches of the fifth cramal nerve 
Each branch of this nene after it emerges from the gasserian 
ganglion takes its separate wa> to reach a foramen through 
which it emerges from the skull to reach its ultimate dcstina 
tion 

When the ner\e is injected before it makes its exit from 
the skull it is called intracranial, or if the ganglion itself is in- 
jected, mtraganghonic If the nerves are injected at the point 
of emergence from the slnill it is basal, and if m the course of 
distribution, the injection is ponpheral These various relations 
must, therefore, be noted The intracranial injections are con 
sidered in a separate chapter 

First Branch — ^The first branch, the ophthalmic nerve, 
emerges from the gas«eiian ganglion and transverses the lateral 
wall of the cavernous sinus Just before its exit from the skull 
it divides into the nasociliarj, frontal and lacrimal 

The Nasocihary — This nerve passes along the medial border 
of the orbit and supplies the skin of the forehead abo\e the 
root of the nose, the upper and lower ejolids and the side of 
the nose 

The Fiontal — The frontal nerve follows the roof of the orbit 
and reaches the forehead through a foramen or a notch a little 
medial to the midpoint of the supraorbital crest It supplies 
the skin of the forehead 
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The Lacrimal — The lacrimal nerv e follow s the lateral border 
of the orbit and reaches tlie skin at the outer canthus It sup- 
plies the skm of the lateral part of the forehead and the temple 
The Second Branch — The maviUary ner\e, after its escape 
from the gasserian ganglion, pas«es through the foramen rotun 
dum to reach the pterjgopalatine fascia Heie it gives off 
branches which supph the mucosa of the posterior na^al fo^^ae, 
the pharynx, and the palate and upper teeth Proceeding, it 



Fig I" — SpIienopaHtine ocne «uppUing 11 e turb mte an 1 p'llatal regions 


enters the infraorbital canal, escaping from the infraorbital for 
amen, it supplies the lips and cheek Before it enters the m 
fraorbital canal, it gi\es off the following two branches 

The Sphenopalatine — This brancli tia\er«es the palatine 
canal One poition e*'cape‘5 to «uppU the mucous ineinbrane of 
tlie palate (Fig 12) \notlier portion, continuing along the 
floor, payees thiough the foiamon inci'^ivum to ‘'Upph the mu 
cons membrane of the anterior portion of the hard palate and 
gums 
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The S^lper^or Alveolar . — The superior ah’eolar branches are 
given off from the infraorhital ncr\e posterior to and witiiin 
the canal. They traverse the superior maxilla and supply the 
teeth of the upper jaw after freely anastomosing with one an- 
other (Fig. 13). 

The Infraorhital — The infraorbital divides into branches 
which supply the skin of the face, the huceal mucous membrane, 
the floor of the nose, and tlie incisor and canine teeth. (Fig. 13.) 



Fig 13 — First and second branches of the trifacial nerve Note the superior 
tf.'fwiki* dcvisnnr «(ppi|yiiif fie ftnrtA 

The Third Branch. — The third branch originates in the gas- 
serian ganglion. It escapes from the cranial cavity through the 
foramen ovale and divides into a motor portion, wliicli is of 
interest in tliis connection, divides into the auriculotemporal, 
the buccinator, the lingual and the inferior ahoolar branches. 

Auncidotetnporal . — The aunculotemporal nerve arises near 
tlie middle meningeal artery, passes upward and outward be- 
hind the articular process of the lower jaiv and ascends upward 
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between the meatus and the postenor root of the zygomatic arch 
and continues upward along ith the temporal artery. It sup- 
plies (a) branches to the parotid gland; (b) to the external 
meatus; (c) to the external ear; and (d) the skin of the temple 
region. (Fig. 14.) 

Buccinator . — -The buccinator nerse is derived from the an- 
tenor division of the mandibular none It passes between the 
heads of the external ptorjgoid muscle and readies the cheek 



Fi^ 14 — Third branch of the tnfacial Note the auriculotemporal, the buccinator, 
and the aJreolar and lingual branche'^ 

between the buccinator and the masseter muscles. It supplies 
the skin of the cheek and the mucous membrane of the mouth, 
extending to the mucous membrane of the giuns. 

Inferior Alveolar . — At the exit from the space between the 
external and internal pterygoid this separates from the lingual 
nerve and is directed toward the inferior dental canal. It fol- 
lows the canal, giving off branches to the teeth and escapes 
again at the mental foramen and supplies the skin of the chin 
and lower lip. 




68 THE TECHNIC OP LOCAL ANESTHESIA 

The Lingual — The lingual ner\e derived from the third 
branch at the level of the internal pterygoid muscle passes down 
ward and medially to tlie side of the genioglossal muscle where 
it divides into its branches, the sublingual supplies the mucosa 
of the floor of the mouth and the medial surface of the jaws 
The terminal branches supply the mucosa of the tongue from the 
circumvellate papillae to the tip 

Operations Upon the Orbit 

Operations upon the orbital soft parts can be done under 
regional infiltration Novocaiue should aliv ays be used If the 
operation is to be extensive, the respective nerves may, as a 
preliminary, be blocked within the orbit, according to the meth- 
ods to be described A word of caution is lequired here Be- 
fore injections are made within the orbit for any purpose 
except enucleation, the eye should be examined by a competent 
oculist If this IS not done, any defect of the eye already present 
or that ma^ dev olop in the future is liable to be asciibcd to the 
injection This is particularly true m cases in which the optic 
nerve is temporarily anesthetized Even with these precautions 
such eyes should be bandaged until full vision has been restored 
All tumors, including those of the bones, can be satisfactonly 
removed in tins way The operation of enucleation requires an 
additional injection into the muscle sheaths 

Operations on the Frontal Smus 

For operations upon the frontal smus the skin and periosteum 
must be infiltrated at the site of the proposed incision, winch 
depends upon the precise operation intended If Killian’s opera 
tion IS to be done, the infiltration can be made along the lower 
border of the ciliary ridge and down the lateral border of the 
nose This, together w ith the blocking of the ciliary and supra 
orbital nerves and the use of cocame or quinine tampons within 
the nose, enables the operation to proceed painlessly On the 
whole, however, because of the many sources of the nerve supply 
and the difficulty of blocking them with certainty, local anes- 
thesia IS selected only vilien there are contraindications for gen 
eral anesthesia 
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Operations on the Soft Parts of the Pace 
Because of the multiplicity of origin of the nerve supply to 
this region infiltration of the soft parts about the lesion is the 
method of election This may be supplemented by blocking the 
infraorbital nerve at the foramen if the operation is extensive 
This answers very well for tlie excision of tumors and the or 
dinars plastic operations In plastic operations invohing the 
nose this method is not '^atisfactorv unless only the ekin is to be 
attacked If the interior of the no^e is to be entered, the nerves 
supplying this region must be blocked The local ii^^e of anes 
theties witlun the nose doe? not gi\e good results In general, 
inlnlation anesthesia should be selected for these extensl^e 
operations unless tlieie is a distinct contraindication 

Operations Upon the Upper Jaw 
Local anesthesia can be satisfactorily used for all operations 
involving the alveolar border including the extraction of teeth 
The removal of the entire jaw mav be done, but the blocking 
off required is extensive, the lack of bleeding and the allowing 
of the use of the cautery make it the anesthesia of choice 

Extraction of Upper Teeth 

In the extraction of teeth pain is caused when the tooth is 
tom from the gum, when the root is separated from the pen 
osteum, and when the root nerve is ruptured Pam from the 
gums IS readily controlled bv submucous mjection with either 
quinine or novocame epinephrine Pam from the initial prick 
of the needle may be preN ented by the application of cocaine or 
of the carbol menthol cocame mixture of Bo\ am With or w ith- 
out one of these preliminary measures the needle is thrust 
obliquely into the gums, at a pomt over the alveolar border of 
the bone (Fig 15) and not at the free edge of the gum In this 
way one may anesthetize by diffusion the free edge of the gum 
which comes m contact Avith the instrument and may also 
reach more readily the periosteum about the roots of the teeth 
A special syringe is advised for the purpose, since the pres 
sure required is greater than can be secured with an ordinary 
instrument Tlie needle is introduced gust beneath the mucous 
membrane and a few drops of the fluid are injected Tlie needle 
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should be passed so that the beveled edge of the point faces 
toward the bone (Fig 16) The needle la then made to pene 
trate the periosteum and the solution is deposited under pressure 
Some writers recommend that the fluid be deposited upon the 
periosteum and aliened to reach the nerve by diffusion There 
can be no question honevei but that subpentoneal infiltration 
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15 — D reel oa cf th« needle n aneethet zat on 


of tlo upper teetl 



Fig 16 — Sho ng the relat on of the beveled edge of tie needle to the bone 
surface 


gives more prompt and certain results The needle should be 
introduced wliore the bone is smooth so that it may pass readilv 
between tlic bone and the jieriosteum 
The technic must lary «omeuhat ■with the region operated 
upon because of the differing thid ne^s of the bone and the cor 
responding i aiiation of time leqiiirod foi the fluid to reach the 
nerves For instance the tliin plate of the uppei jaw perimts 
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diffusion tbrongli it, bloebrng tbe nerves irliere they enter tbe 
roots, ^bile in tbe lower jnw the tluckne=s of the bone is such 
that tbe nerve can be reached onlv before it reaches tbe lingula 
or at tbe roots of tbe teeth by diffusion of fluids injected about 
tbe necks of tbe teeth 

In addition to local infiltration, nerve blocking may be re 
sorted to, particularly when a number of teeth are to be oper 
ated on at one time Tbe posterior superior alveolar and the 
infraorbital nerves are acces'uble for blockmg These nerves 
enter tbe alveolar process and supply the three molars They 
are blocked by introducing the needle at the fold of the bnccal 
and alveolar mncons membrane above the second molar and 
pa=smg it along the bone for about an inch One or two cubic 
centimeters of fluid should be deposited here In addition to 
this, Fischer recommends a submucous injection in front of tbe 
molar and likewise an injection o%er the postenor palatme 
foramen This should anesthetize all tbe upper molar teeth 

The anterior superior alveolar nerves are given off from the 
infraorbital just before it escapes from the canal In order to 
block them, the fluid should be deposited at the foramen, which 
IS usually ^ mch from the orbital border over the first pre 
molar The needle is entere<l at tbe point where the mucous 
membrane of the lip curve® to the gingival surface By raising 
the hp the needle can be made to approach the foramen at an 
angle One cubic centimeter of fluid is deposited under as much 
pressure as possible The nerves at the incisive foramen must 
al'jo be injected If the operation is to approach the median 
line, the nerve® of the opposite side should he mjected in a like 
manner Instead of injecting the infraorbital foramen from the 
buccal surface it may be reached more directly bv penetrating 
tbe ®kin directlv over the foramen and mtrodncing the needle 
Vi mch into the canal By this means the nerves are more cer 
tainlv reached The injury to the skin made bv the needle is 
negligible 

Tumore of the Alveolar Process of Upper Jaw 
For the removal of small tumor®, such a® granulomas or epu 
lide', local infiltration as above de'-cnbed is sufficient If the 
tumorv are larire or within the alveolar proce®®, blocking of the 
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second branch at the foramen rotundum, accoiding to methods 
already described, is necessary In this ease one mast block the 
nerves in the pterjgopalatme fossa and infiltrate beneath the 
mucosa along the anterior surface of the upper jaw Such sub 
mucous infiltration may bo sufficient in itself if time enough be 
allowed, but m this case the mneons membrane of the antrum 
may remain sensitue One may then inject directly into the 
antrum through the inferior nasal fossa This will not be effec 



ti\ e if the antrum is infected The usual instruments employed 
for such opeiations may be used A biting forceps is preferable 
to a chisel 

Resection of the Upper Jaw 

Resection of the upper jaw belon the orbital plate is accom 
plished bj infiltrating the tissues o\er the outer surface The 
solution deposited over the bone quieU> reaches the superior 
alveolar ner\es (Fig 13) B 5 sliding the needle behind the 
bone the sphenopalatine nerve (Fig 12) can be surrounded ivuth 
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a pool of the anesthetic fluid The mucosa of the hard and 
the soft palate is easily directly infiltrated, as well as the nasal 
septum and the tissues about the zygomatic arch 

This done the soft tissues can be seried with a cautei) with- 
out an\ bleeding The hones are easily severed with a blow of 
the chi'^el A twist of the seveied bone sepaiates it from the 
pterygoid process 

In women the opeiation ma> be done without making any 
mcision in the cheek In males a straight incision from the 
angle of the mouth backwaid makes the operation simpler 
The regulai AVeher incision (Fig 17) gives a still easier access 

Infections of the Antrum 

The external surface maj be anesthetized by lufiltratmg fully 
betw een mucosa and bone and m the no^e bj local application 
of cocaine The muco«a lining of the antinm still remains "ensi 
t^^e to a degree depending upon the nature of tlie pathologic 
process Usualh the diffu«ion thiough the bone is sufficient to 
make this pam negligible Anv of the standard operations may 
be carried out with sati«faction 

Operations on the Lower Jaw 

Major operations on the lower jaw are simpler than proce 
dares of like magnitude on the uppei jaw An\ of tlio stand 
ard operation^ may be done With care and e\peiience these 
operations become astonishmgh simple Before attempting 
the excisions of the jaw, I hesitated lest the mental effect of the 
removal of the jaw would pro\e a souice of shock This antici 
pation was not fulfilled Patients bear the saw without com 
plaint and speak a** calmly with the tongue i oiling out of the 
wound as though they weie not being subjected to auv unusual 
experience 

The lessened hemorrhage and the fieedom fiom the interfer 
ence of the anesthetist make local anesthesia less annoying to 
the operator than general ane&thesia The effect on the patient 
IS most gratifjnng. ‘\^^uIe they maj flatten out somewhat dur 
mg the course of operation, tliej are pietty sure to he sitting 
up before many hours The advantage of this m the prevention 
of postoperative pneumonia will be readily understood b> those 
who have done much work of this chaiacter. 
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Extraction of Lower Teeth 

The aheolar process of tlie lower jaw being thicker and more 
dense than the upper, it is less easily anesthetized by subpen 
toneal infiltration How eA er, for simple tooth extraction a care 
ful subperiosteal infiltration (Fig 18) and infiltration about the 



Fig 18 — ^Method of anesthetizatioD of tbe toetb of tho lower jaw The anesthetic 
fluid IS injected about the neck of the tooth so th-xt the dilTusion may take place 
throughout the socket 



roots of the teeth (Fig 19) relieve all the pam except that 
produced by the lupture of the nei\e and often, particularly 
if the fluid has been allowed to act for some minutes, this part 
of the operation also may be painless ^lltere many teeth are 
to be extracted, the mam nerve trank should be blocked 
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The lower is supplied bv nei\e tiunks wliicli maintain 
definite anatomic lelation's to fixed point*?, ■\\hicli aie suitable 
regions for neive blocking Tlie infeiior aUeolar ner\e offers 
the most simple task m major neno blocking The lingula, 



Fig so — Belatloa of the tip of the needle to the luigtila Tvhen the injection la 
made fo? blocking the infenot alveoKr nene 





Fig 21 — ShoTTuig the relation of the 'yriage and needle to the jaw in making 
the injection for blocking the nerves at the lingula. 

which is usually palpable through the mouth, marks the en- 
trance of the ncne into the bone and indicates its most acces- 
sible portion The injection i*? made at a point Vs inch aboie 
tile surface of the molar teeth and the needle sliould penetrate 
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slightly more than ^ meli and less than % inch beyond the 
anterior border of the ascending ramus (Fig 20) This point 
may be best located by placing the index finger of the left hand 
behind the last molar and by resting the tip on the internal 
oblique line By passing the needle through the mucous mem 
brane, just abo\e the finger, and penetrating to % inch in 
depth, the ner\e i\ill be reached Owing to the obliquity of the 
ascending ramus the needle must be passed not in the line of 
the teeth but from the canmc tooth of the opposite side (Fig 



Fig 22 — Submucous infiUratioD foi opfration upon a dentigerous cyst 

21 ) Passed m tltis line the needle tip eontes to lie in the i icin 
ity of the ner\e where an injection of 2 c c of the solution should 
be made Bj injecting a few minims as soon as the needle has 
penetrated the mucous membrane, and depositing a few drops 
from time to time the entrance of the needle can bo made pain 
less If tins teclinie is properlj earned out, anesthesia wall be 
complete in about tA\ent) minutes All the teeth, as far as and 
including the premolars, are anesthetized In ordei to reach 
the teeth hejond this point, toward the median lino the nerve 
must be blocked at the opposite mental foramen which lies at 
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the base of the alveolar pioce«s beneath the first and second 
premolar teeth To reach the second premolar teeth, the injec 
tion should be made below it between the buccal and the gmgi 
^ al raucous membrane 

Tumors of the Alveolar Process of Lower Jaw 
Granulomas and small epnlides can be removed by local infil 
tration Large tumors require the blocking of the nerves at the 
Imgula and al-^o local submucous infiltration The mucosa of 
the lateral border of the jaw opposite the molar teeth is supplied 
by the buccinator nerves and Ibe medial border by branches 
from the lingual These areas, therefore, require submucous 
infiltration It is veil m such cases to infiltrate the mucosa 
directly over the tumor or about its border (Fig 22) If the 
tumor IS situated near the median line, the nerve of the oppo 
site side must be blocked at the mental foramen The necessity 
for infiltrating the raucous membrane about the tumor if the 
tumor be situated opposite the canine teeth, comes from the 
fact that there is fiee anastomosis from other ner^es the exact 
source of which maj be difficult to understand This is no great 
disadvantage, for after infiltrating abont tlic nerve trunks at 
the lingula, <*ome tune elap«es before these neives become anes 
thetized, and the operator mav emplov this tune infiltrating the 
mncons membrane 
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0PLR1TI0^S ON TIIE hAll AND MASTOID 
Opentions on the externil eai are easih ‘lecomphslied by 
loeM infiltntion Anesthetization in operations in\ol\ing the 
mastoid or middle ear is difficult partieulailj ulien it is in 
flamed because of the close adhesion of the co%ering soft parts 
to the bony structures beneath A er\ «harp needles of small 
lumen and springes of nanou caliber ace desirable The injec 
tions mu«t proceed ^ erA slou ly and accur vtelj 
The external ear and auditory organs ba\6 such a complex 
none supply that local infiltration only can be employed The 
external ear is supplied by the aunculans magnus and the 
auriculotemporal chiefly Tlie latter nerve also supplies the 
skm and mucous membrane of the external auditor> canal The 
organs of hearing are supplied by the auricular branch of the 
\agu« The middle enr and the eustachnn tube are supplied 
bv the tjTnpame branch of the glos«opharv ngeal The mastoid 
cells are supplied by the mandibular nerves through the spino 
sus 

Furunculosis of the External Meatus 
This exceedingly painful aHection is difficult to anesthetiz'* 
but the following methods emplojed for the tympanic mem 
brane giv e at least partial results Complete anesthesia maj be 
secured bj beginning the infiltration in the unaffected «kin at 
the peripherj of the affection and gradually circum=cribvng it 
The greatest gentleness is necessarj in order to avoid pressure 
pain from the fluid before anesthesia tal es place Cocaine is 
the most effective for this operation Local anesthesia is best 
avoided if gas is av ailable or a feu u luffs of concentrated ether 
vapor (the «o called ether rau^cli) should be used instead 

Paracentesis 

Various means liav e been emploj ed to lessen the pain of para 
centesis on the drum membrane Most of the solutions used for 
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this purpo'^e contain carbolic acid and cocauip The one rec- 
ommended by Hechmger is as follows 

Acid Carbohc 93 

Cocaine 

Menthol aa 

Alcohol 

A bit of cotton IS satuiated with tins solution and pressed 
against the tympanic membrane for a few minutes Bonain xi'^es 
an even stronger solution of carbolic acid as follows 

phenol Crv«tal3 

Menthol 

Cocaine aa 1 gram 

To this may be added several drops of epinephrine 

Usually no attempt at injection is north ulule since the oper 
ation of inciting the membrane is no more painful than are the 
injections u«ed to produce anesthesia 

The Mastoid Operations 

As the method of choice, operations on the mastoid are done 
under general anesthesia, but einergencj operations are not m 
frequently required m the cour«c of general diseases, notably 
scarlet fever, tj^ihoid fe\er and respiratory diseases ily o'vn 
experience in this operation lias been limited to those ca^es in 
^^hleh, a general ane'sthetic >xas contraindicated or in ^^hlcb it 
was nece^sarj to treat ambulant patient^ Kulenlv.ampff advises 
agamst the use of local anesthesia in acute cases My first 
patient was such a one operated in 1903 m a case of mastoiditis 
following typhoid fe^er I lia\e smcc repeated the experience 
in a number of ca'es, and I am led to believe in consequence of 
this experience that it is m just such cases that local ane'^fhesia 
finds its most gratifying field 

"W hen simple palliative drainage is desired, the prehmmarj 
mfiltration need not he elaborate A simple line of infiltration 
o\er the most prominent part of the mastoid, followed hy infil 
tration of the deeper part*: from this primary line, permits a 
linear incision through the ^oft paits and an adequate opening 
of the cells for the purpo^^e of drainage I ha^ e done this opera 
tion m a number of instances without remoMng the patient from 
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the bed The simple drainage tides over the emergency and the 
radical procedure can be deferred until the patient recovers 
from the primary disease 

For the radical mastoid operation a more elaborate anestheti 
zation IS required I have ceased to employ local anesthesia 
when there is no contraindication to general anesthesia It may 
be emplojed with success, however, if one has plenty of time 
and the enthusiasm, of youth The follow mg plan has given me 
good «;ervice Beginning over the tip of the mastoid, a curved 
line is infiltrated, extending from the point of beginning to a 
point abo\e the meatus This line may be half an inch or more 



Fig 23 —The r ngs indicate the endcrmic lutlUration and tl e arrows the direction 
of the deep periosteal infiltration m the rad cal masto d operation The x indicates 
the point oi exit of the facial nene 

fiom the ear (Fig 23) From the primarj line the deeper parts 
are infiltrated by passing the needle forward and backward 
First, that below the skin infiltration is injected, and then the 
tissue on either side of this line The attachment of the sterno 
mastoid should be thoroughly infiltrated since this point is \ cry 
sensitive Braun has shown that attempts at injection beneath 
the periosteum are unnece«=arj since the periosteum, together 
^\ith the bone and cells, recei\es its ner\e supply \ia the soft 
parts and is, therefore, effectuallj anesthetized l)> infiltration 
of the soft parts 
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From the point of beginning a line is now infiltrated in front 
of the ear to the point of termination of the line previously in- 
filtrated back to the ear. 

The skin of the meatus is now infiltrated by passing the needle 
behind the ear between the skin and the cartilaginous canal, 
and as much farther as possible (Fig. 24). The injection at this 
point must be very gently made or the expansion of the tissues 
by the anesthetic will cause excruciating pain. It is but mo- 
mentary, it is true, but it is liable to upset the equilibrium of the 
patient. Care must be exercised at this point lest the needle 



Fig 24 — Poults of deep ittfiltratioa into the auditorr canal. 

pimcture tlie thin skin lining the meatus (Fig. 2d) This error 
is made manifest by the escape of the fluid out of the external 
ear. By care the needle can be made to follow the desired plane 
for an inch or more. 

From the auditor}* canal an additional injection is now made 
(Fig. 26) according to the suggestion of Xeumann. Tlie needle 
passes between the lining of the canal and the hone at the point 
of the beginning of the bony canal. By employing gentle pres- 
sure, 1 or 2 c.c. of the anesthetic fluid can be made to diffuse in 
this plane and reach as far as the tympanum. This membrane 
as well as the middle ear is anesthetized by this procedure. It 
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Fig 25 —CrObs section of ttie aaditory canal shomng the passage of the needle 
bettveen the bone and the soft parts of the tympanum 




OPERATIONS 0\ EAT AND MASTOID 


83 


IS imperative, let it be repeated, to employ for tbis purpose a 
syringe of small barrel caliber in older that a slov gentle expiil 
Sion of fluid will be possible 

According to Pos'jow this method of anesthesia is desirable 
for the removal of polyps, granulation tissue and the like be 
cause the operation is rendered practically bloodless 

Kulenkampff advi'^es against the use of local anesthesia in 
«inus thrombosis or temporal ab'«ce<5s I have found no con 
traindications in these disea^^es In fact, it is m just these cases 
that one is most anxious to a^oid inhalation anesthesia Not 
infrequently patients are unconscious m these conditions and 
the problem of anesthesia is thereby simplified 

Of course, the mcrea«ed extent of exposure demanded by 
these operations must be anticipated bj a corresponding extent 
of primary infiltration If the smus is to be opened, care must 
he taken that a sudden gush of blood does not cover the face of 
the patient and frighten him In searching for temporal ab 
fece«s, the trephine may sometimes be u«ed to replace the chisel 
The jariing of tlie chisel is most likely to be annoying to the 
patient This may be lessened or obiiated bv usmg sharp m 
struments and proceeding slowly and making the cuts as 
obliquely ns possible A water hag makes a more comfortable 
pillow foi the patient tlian a «and hag or blanket 



CHAPTER VII 

INJECTION OF THE TRIFACIAL NERVE FOR 
NEURALGIA 

A persistent endeavor has been made to inject the gasserian 
ganglion direct, either for the purpose of destroying it, or mak 
ing possible its removal in neuralgia, or for the purpose of pro 
dueing anesthesia in all its branches as a preliminary to ex 
tensive operation on the jaws Theoretically the conception is 
beautiful, but practically the procedure is beset by many dif 
Acuities 

The chief interest m the trifacial ner\e lies in the fact that 
it IS possible to inject the larious blanches for tic douloureux 
While cure is not attained, considerable relief can be secured 
by injecting alcohol into the nene trunks One may say that 
the first injection mil secure relief for a year, the next injec 
tion possibly for six months Sub^sequent injections are less 
certain In most cases after a number of injections no results 
are obtained On the other hand, relief may be obtained for a 
period of years Aged patients may be made comfortable in 
some cases until they die of infirmities of age Younger pa 
tients mil ultimately require operation and should be so m 
formed before the first injection is made 

Resection of the Sensory Root of the Ganglion 

The gasserian ganglion was first remoi ed under local anes 
thesia b> Krause ^ I ha\e performed this operation with a fair 
degree of satisfaction but it is not a method of choice It is 
eas> enough to perform the operation up to the point that the 
dura must he elevated Howeier, the pam produced Avhen the 
dura is elevated and the nausea that follows injection directlj 
into tlie ganglion make the operation on the ■whole unsatisfac 
tory I haie not attempted it for a number of jears 

These patients are usuallj poor subjects for prolonged gen 
eral anesthesia, and to do the operation under local would be 
desirable I have tried using local anesthesia to the point where 

>Centralbl f Chlr 59 JS» 1912 
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the dura is to bo raised and then proceeding to general anes- 
thesia. When the general ane&tlietie is used, the wound, pre- 
viously dr)’, begins to bleed at a myriad points, which makes 
it necessarj’ to do the hemosta'^is all over again. I have not 
used this technic for a number of years. 

Direct Injection of the Gasserian Ganglion. — Tlie injection of 
the ganglion either ^\ith no^ocalne for the purpose of produc- 



Fig. 27. — Method of passing the needle for injecting the gas-crian ganglion 
The neeillc passed from the second molar tooth into the foramen (Adopted from 
SpalteboUz ) 

ing anesthesia for major operations on the jaws or with alcohol 
for neuralgia is too uncertain for the former, to make it an 
established procedure; for tlie latter, dangerous. 

Operations on the Branches of the Gasserian Ganglion 
AYliile the operations for the removal of the ganglion and the 
injections into it for the production of anesthesia have not been 
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generallj successful, both the injections of and the removal ot 
the individual nerve branches have produced pleasing results 
Each branch may be considered m turn 

Operations on the First Branch of the Fifth Nerve — This 
branch supplies the contents of the orbit and the region about 
it It passes along the lateral wall of the cavernous sinus and 
enters the orbit through the sphenoid fissure Immediately af 
ter entering the orbit it divides into its three branches Of 
these the lacrimal supplies the lids and the conjunctiva of the 
outer part of the eye and the skin of the forehead, the frontal 
nerve passes along the roof of the orbit and out through the 
supraorbital notch and supplies the skin of the forehead 

Resection of the Supraorbital Nerve — This nerve is the onlj 
branch of the first division vvliicli is attacked surgically in tic- 
douloureux It is reached through an incmon along the orbital 
border The orbital contents are pressed downward with a 
spatula and the neive is exposed If a true foramen exists, or it 
IS converted into a notch, tlie nerve is easil> found The nerve 
should be cut off as far back as it can be reached and the 
penpheral portion twisted out as far as possible The most 
effective way to secure a severance far back is to use a nasal 
snare as recommended for the second branch This usually 
secures a longer piece of nerve than if twisting is depended upon 
as recommended by Thiersch On the whole operations on the 
fust branch are unsntisfactorj 

Injections of the First Branch for Neuralgia — Injections of 
alcohol for the purpose of destroy mg the nerv e must be confined 
to the point of exit at the supraorbital ridge If alcohol is 
injected into the orbit pronounced reaction results and unde 
sirablo scar formation may follow Injections are made as fol 
laws If a notch exists, it may be located by palpating along the 
bone with a needle until the foramen is found The needle is 
passed to just witliin the notch or foramen and some 10 minims 
of alcohol injected If the notch or foramen cannot be located, 
often the site of the nerve can be determined because of tlic sen 
sitivenoss of the nerve to deep pressure Alcohol may tlien be 
deposited about the nerve without an attempt to find the notch 
of the foramen 
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Resection of the Infraorbital Nerve — Infiltration is done for 
the operation as follows A point is selected a fingerbreadth 
lateral to the no'^e and twice as far below the orbital border 
The needle is pa‘=‘=ed upward and backward until the bone is 
reached The needle then ‘'ealclies until the point enters the 
foramen The needle is then packed along the canal as far as 
po'ssible and the anestlietic solution deposited During this in 
terval the opeiator may infiltrate a line along the lower hordei 
of the orbit and o\er the edge of the floor of the orbit Tins 
insures pamle'ss inci'^ion of the ■^km and isolation of the ner\ e 
The orbital soft paits should be elevated bv a retractor and the 
infraorbital canal found bv pas'sing a ‘^maU probe (a stvlet from 
a spinal needle) into the infiaoibital foramen The canal should 
be expo'=ed bv a ‘=niaU chi«cl and the nene lifted out and in 
jeeted as far back as po<-«ible, if there is nnv pain The ne^^ e 
should then he fixed bv a ligature and cut di«tallj- to it Tins 
gives an anchor to the portion of the ner\e between the point 
of severance and the foianien rotundiun A JarMS, or 'iimilar 
nasal snare, is now threaded o\ er the anchor string and segment 
of nerve and pushed back as far as possible The ner\e is cut 
off, or the loop may be drawn taut and the ner% e tom loo«e 
from the ganglion The distal pait of the ner\e ■should then be 
pulled into the cheek through the infraorbital foiainen and 
windla««od out of the cheek as far a& po-5«ible bv winding about 
a pair of fo^cep^ 

This operation is easily carried out and usually relieves the 
pain for a number of years 

Injection of the Second Branch With Alcohol — One of the 
most useful procedures is the injection of the second branch at 
the infraorbital foramen This is best done by introducing the 
needle at the level of the nasolabial fold and a fingerbreadt^ 
lateral to the ala of the no'se The skin is infiltrated with novo 
came and the needle then pa‘5‘5ed upward nntil it touches the 
periosteum a fingerbreadth below the infraorbital ridge where 
a few drops of novoeaine solution are deposited The foramen 
is then searched for Wlien it is discovered, the needle readily 
passes into it for a depth of half an inch When this has been 
attained 10 or 15 nunims of alcohol are «:lowly injected 
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Infiltration of the Third Branch — The third branch is no 
longer resected for neuralgia The opeiation is an extensi\e 
one, and the results of icseetion are no nioie permanent m 
neuralgia than injections of alcohol Anesthetization of this 
branch, tlicrefoie, is done onl> for extensive operations on the 
loner jan and foi neuralgias Tlie nerve is located as for in 
filtration nith alcohol, described below Several cubic centi 



Fig 28 — Direction of passing fbe needle from the middle of the lower border 
of the zjgomatic arch towaid fbe base of th® mastoid process of tlic opposite side 
in order to reach the second branch of the trifacial nei>e 


meters of a 1 per cent solution are deposited in the neive This 
method should not be emplojed for opeiations when there is 
infection of the cheek or face pie^-eiit Since most extensive 
operations are required for caremoma, this method is not ap 
plicable when there aie surface ulcerations Since few opera 
tions involve attack on the ascending ramus, such liigli anes 
thetization is not needed Blocking the nerve at the lingula 
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IS entirely efficient, simpler and «afer Tor all operations on the 
lowei jaw blocking at the Imgula is preferable 
Injection of the Third Branch for Neuralgia — The needle is 
pa«:«ed direetlj in^\aid for a distance of 4 or 5 cm at the lower 
border of the middle of the zigomatic arch The pterygoid 
pioce'is amII be encountered at a depth of 4 or 5 cm and should 
be grasped -with a Kelley forceps flush -with the skm The 
needle is then uithdraun until the point leaches the subcu 
taneous tissue and then reintroduced to an equal depth but in 
a direction shghth farther back The propei direction of the 
needle, according to mj e\perience, is an imaginary line pa'ssmg 
2 or 3 cm abo^e the mastoid proeo-s of the opposite side (Fig 
28) '\^^len the needle reaches tlie depth at uhich it had pre 

vioiislv touched the pter\goid proce*:s, it should be in contact 
■with the nerve If the pam or paraesthetic sensations are not 
felt by the patient in the region of the distribution of the nerve, 
the needle mav be cautiously passed a few millimeters deeper 
If the nerves still aie not located, the point mav be directed 
still farther back Patients do not alwavs tell the truth and 
unless they \olimteei the information but little dependence can 
be placed on their admission that the-^ feel pain in the jaw or 
tongue “When the neia e is located, 2 c c of 95 per cent alcohol 
are injected Alcohol of this strength is used because it will 
be diluted by the anesthetic solution in the tissues 
Blocking at the Mental Foramen — In the neuralgias of the 
inferior musillary ner\e, without involvement of the lingual I 
prefer to block at the mental foramen This is easily accom 
plished bj means of an ordmarj hvpodermic syringe The 
opening is just below the canine tooth The skin and soft parts 
are rendered insensitive with no\ocame solution and then the 
Soramen is searched for with the point of the needle ’iTlien the 
needle enters it a cubic centimeter of alcohol is injected In 
normal mdividuals the foramen is at the mid point betu eon the 
upper and the lower borders of the mandible In persons who 
have lost their teeth, the foramen is near the upper border, the 
aUeolar process lla^^ng disappeared following the removal of 
the teeth By this means the neuralgia is relieved for many 
months and bv repeatmg the process at mtervals these old pa 
tients may be kept comfortable 



CHAPTER VIII 

BLOCK DISSECTION OE CER\HCAL LYilFII GLANDS 
AND OF THL BUCCAL SOFT PARTS 
In the reTno\al of the lymph glands of the necL local ones 
thesia finds one of its most satisfactoiy uses Complete block 
dissection is done amOi perfect anesthesia The adrenalin gives 
a relati\eh bloodless field, permitting the recognition of all 
important \ easels ivhen thev are exposed and permitting double 
clamping The effect on the patient is surprising!) slight so 
that, so far as he is concerned, the operation is a minor one 
The prehminar j Ju-pnotic ns ad\ ocated for major operations 
IS adiiscd 

A comement incision for ghnd extirpation is one beginning 
at the point of the dim and extending backward beneath the 
border of the jai\ be>ond the angle Joining this line about 
its midpoint, one infiltrates a second incision along the anterior 
border of the stemomastoid (Fig 29) This line is infiltrated 
intracutaneouslj throughout its entire extent Through the 
horizontal line one infiltrates the loose tissue about the sub 
maxillarj fos«a anterior to the stemomastoid It is well to 
deposit several cubic centimeters high up under the petrous 
process «o that the tissues become edematized about the begin 
mng of the inferior jiignlar vein This is usually the most dif 
ficult point of the operation Tlirough the \ ertical line one in 
jects the connecti\e tissue lying oxer the stemomastoid muscle 
In this wa> one blocks the cerxicnl nerxes xxhich are the chief 
supply to the Ion er part of tins region Tlie deep regions of the 
neck can be infiltrated bj passing the needle behind the arterj 
It IS easy to locate the arteiy b> palpation and thus axoid it 
This is best done b) passing the needle behind the stemomastoid 
muscle, vliich brings the needle behind the carotid sheath and 
avoids the internal jngular xem No ill effects come fiom tlio 
deposition of tlie anesthetic solution about the pneurnogastric 
nerve 
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■Wlien a largo packet of glands is to be removed, as in tuljer 
culosis or Hodgkin’s di'^ease, wlierein the carotid is displaced 



Fig S9 — Line of «kia infUtratioa for the remo\nl of the ccrMcil Ijmph glands 
prelinuiiar 7 to operation for carcinoma of the Jips 



Fig 30 — Points of deep infiltration m front of tie eirotid sheath and between the 
carotid 'heath and the trachea in remoral of tl e cerneal Ivroph glands 

outivard, it may be ad\ antageou** to pa's« the needle m front of 
the carotid sheath (Fig 30) Tins lias the adiantage of bring 
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ing-the anesthetic fluid directlj into the field of operation The 
edema and ra'^cular constriction "o produced greatlv facilitate 
dissection The tissue between the gland packet and the trachea 
should be infiltrated in order to make the patient less sensitive 
to traction upon the trachea By passmg the needle lateralward 
and backward, the roots of the cervical nerves may be reached 



Ejg 31 — Line ol ek n nfiltTat on foi e\ci on of Ihe lo ver j 


Especnlli large tumors mav require '^ome modification of this 
technic If the tumor is fixed at anj one point, this region 
requires ‘special consideration 

If m the course of the operation for the removal of densely 
adherent Ivmpli glands the deeper tissues are found to be •'till 
sensitive uhen exposed, edematization bi dilute solutions 
quicklv reduces the sensitiveness The point likelv to give rise 
to pain IS beneath the base of the skull ulien the jugular vein 
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IS ligated high up Should this region still be sensitive after 
infiltration as abo\e adM'sed, the ti^ssiies may be injected anei\ 
when this region is exposed at operation Undue anxietj on 
the part of the operator niaj cause him to include the aagus 
ner\ e m his ligature 

The dissection is commenced beloM If the external jugular 
IS to be remo^ed, it should be isolated and doublj ligated 
Dissection upward is then easily and rapidlj accomplished If 
any pulhng must be done, it should be from below upward, be 
cause tugging laterally or downward transmits a pull to the 
pharynx and trachea and maj gi\e the patient a feeling of suf 
location Blunt diccection should gi\e way to sharp di'^section, 
partieularlv when remoi ing the siibmax!llar\ glands In fact, 
blunt dps^ection has no place an\ where particularly when oper 
ating under local anesthesia 

A sKm incision somewhat modified from that used m the 
removal of the cervical glands mav be u«ed to advantage (Fig 
31) if the remov al of a hp cancer is to bo included m the opera 
tion Tins is the incision formeih emploved for resection of the 
lowoi jaw At the present time theie is no occasion for this 
operation having given wav to conservative procedures It 
extends from the clavicle upwaid along tlie anterior border of 
the steinomastoid but pa««es near the parotid instead of over the 
mastoid process The deep structures are anesthetized as for 
the remov al of the cerv ical glands At the level of the hyoid 
bone a second line extends inward and upward over the point 
of the chin From this line the mental foramen of the opposite 
side mav be reached Tins incision gives good access to the 
tongue and floor of the mouth tand permits the dissection of the 
entire region as well as the removal of the tumor 

If the tumor is ulcerated, it is well to do the operation m two 
stages in order to avoid the infection of the neck Avound 

It IS well to block the nerves at the lingula before the pre 
hminary neck infiltration In addition, the mucosa in the floor 
of tlie mouth must be infiltrated 

Operations on the Tongue 

Limited le-'ions, such as evsts, can be excised under local in 
filtration More extensive lesions require blocking of the nerves 



CHAPTER IX 

OPERATIONS ON THE THYROID ELAND* 


Local anesthesia is particularly desirable in goiter operations , 
it makes a bloodless field because it constricts the vessels, mak 
ing it possible to pick up important vessels before they are cut 
and because the venous congestion usually associated with in 
halation anesthesia is a\oided Impending compression of the 
trachea is observed at once in the breathing of the patient and 
the gland can be manipulated so as to relie%e the compression 
If the recurrent laryngeal ner\e is approached, the patient mam 
fests it by coughing or speaking m a husky voice There is 
rarely vomiting after local anesthesia, and pneumonia follow, 
ing its use is exceedingly rare When operating under local 
anesthesia, it is possible for the operator to perceive at once 
when the patient is beginning to weaken from the effects of the 
operation, he can then abbreviate his plans 

Neural Anatomy — ^Fortunately the neural anatomy of the 
thyroid gland is simple because all the nerves are superficial, 
and can be easily blocked 

Nerve Supply of the Skin and Muscles —The skin of the ante 
nor surface of the neck is supplied by the superficial cervical 
nerves (Fig 33) These nerves are derived fiom the second 
and third cervical roots The} pa«!S fast outward and backward 
and then curve about the posterior border of the stemomastoid 
muscle (Fig 34), and passing forward and at about the middle 
of this muscle betviecn it and the jugular veins, perforate tlie 
platysma at the anterior border of this muscle and supply the 
skw* c.'ave.rvwg the, evW.tervav snrfaee. the uiftcl. 

The skin of the lower portion of the neck, at the site at which 
the usual collar incision is made, is supplied in part by sternal 
blanches of the supraclavicular nerves These nerves pass be 
hind the stemomastoid muscles, at a lower level than the pre 
ceding and reach the supraclavicular region after passing under 
the lugular vein The platysma is supplied by the lower 
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branches of the facnl ncr\cs The stemomastoid muscles are 
supplied br'inehes from the •spiml ncce^'Sorj ner\e The 
sternohyoid and ‘■ternoth^^old mnscles arc supplied bv branches 


J 



Fg — The fan Mpel ralaton of tie plat ma mu cle from the borders 
of the ja Ts to tl e clav cles is I o n Between tl e med al 1 orders of the«e mnscles 
the temohj-o d mu c es appear The ccr cal nerres 1 ng 1 etween the stemomasto d 
an 1 the platy ma mu«clc pa« downward and med ally Tl e relat on of tl e thyro d 
gland to these structures is si own liy the dotted figure 
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from the descending branches of the hypoglossal nerves and 
from blanches of the hrst three brandies forming the an'*a (ei 
\icalis {Fig 34) 

Nerve Supply of the Thyroid Gland — The ner%e supply of 
the thyroid gland is more or less hypothetical Fortunately for 



St«rnotfl>rofd Di ' 


Fig 34 — The nerve supply of the neck Tie anterior cervical ocr\os are seen 
on the right loop ng around the posterior border of the stemomastoid muscle and 
radiate medially and downwards Thc'e nerves supply the skin On the left of 
the figure the descending branches of the bypoglo sal nerves are seen These nerves 
supply the deep muscles of the neck 
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the present purpose tlie neiAea maj be regarded as of little im- 
portance for the gland ib but little ‘•ensitive Ner\ es undoubt- 
edly reach the gland along the superior thjroid aiteij. They 
probabh are deiived from the second cervical ganglion 



Fig 35 — Line of primary lofUtration la the operatioa for goiter The lower wriakle 
IS selected as the site 


Infiltration of the Skin. — A row of ^vheals is made along the 
line of the proposed incision which is usually along a fold of the 
skin just above the clavicles. {Fig 35.) 



100 


THE TECHNIC or LOC4Ii ANESTHESIA 


Infiltration of the Muscles —After the skm has been infil- 
trated, the platysma and the nbbon muscles should be infiltrated 
(Fig 36 ) It IS easy to determine when the platysma has been 
reached by noting whetlier the pomt of the needle makes excur- 





Fig 36 — Intramuscular infiltration From the primary line of infiltration the 
needle is passed between the platysma and the more deeply lying nmseJes At t and 
S, and 7 and 8 the anterior cerYieal and tJ e supradavieular nerves aro blocked. At 
4 and 5 and 6 the peritracheal tissues are infiltrated Tho line 1 — 9 represents the 
primary line of infiltration (Fig 3 j) 

sions when this muscle is mo\ cd. The deeper muscles must be 
approached with caution lest they be penetrated and the super- 
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ficial veins of the goiter be injured These muscles must 
be injected since tliej leceue their ne^^e “jupply from above 
the descendens noni The medial bolder of the stemomastoid 
should be infiltrated as far as it ivill be necessary to “separate it 



F ■» u I er RlandulTr naitrat on Tie needle pa el between the gland 
and the o erly ng n u c e By prc ng o er the soft parts as the needle s being 
parsed the po nt may be made to reach the pace between the trachea and superior 
pole of the g and \ 1 ke n aneuTCr at other parts of the gland makes it po s ble 
to infiltrate the ent re per glandular t s ne 


fiom the undeiUing stnictuies hen this «tcp is being done, 
it IS con^ emont to pa^s the needle onht ard and upw ard until the 
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point comes to he at the outer border of the stemomastoid he 
t^veen this muscle and tile platysma Solution injected here 
will block the cer\ ical ner\ es at the point Tvhere they wind about 
the muscle 

Infiltration About the Gland — It is convenient at this point to 
infiltrate the connective tissue capsule surrounding the gland 
This not only anesthetizes any point which has escaped the pro 



silk 1 gature is passed eje first 

V 20 US injections, but grently facilitates tlie enucleation of tlie 
gland by lessening the bleeding and making the facial planes 
stand out more clearly This is best done bj parsing the needle 
over the gland between it and the overlying muscles It can bo 
done by describing radiating lines from the original point of 
infiltration (Fig 36) Wien tlie ghnd is large it maj be necos 
sary to slide the overlying stmetures about in order to reach all 
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points The point bet\\een the upper pole and the trachea should 
recei%e especial attention since this is the point ^\here separa 
tion from the trachea must be made in ligating the superior pole 
The needle can be made to entei deep here b'v pre'^sins; on the 
'^oft parts Mith finger*; of the left hand (Fig 37) 

Dnring the cour«:e of tlie operation sensitn e points about the 
■surface of the gland ina\ be infiltrated fiom time to time This 
IS partienlarlj de'=nable in aciiteh enlaiged glands and in those 
nhich ha\e been subjected to the actinic ra% 

Infiltration for Pole Ligation — A line of shin is infiltrated 
along one of the skin folds under the angle of the jaw The 
deep mu'icless are then infiltrated and finalU the deep tissues 
about the tip of the upper pole of the gland 



CHAPTEE X 


OPERATIONS ON TEE TONSILS, LARYNX, 

AND TRACHEA 

In operations on tlie upper lespiiatoiy tract local anesthesia 
finds one of its most useful fields Tonsillectomies present 
about the simplest possible problem m local anesthesia 

In opeiations on the larjnx and trachea local anesthesia is 
distinctly the choice It makes the area lelativeh bloodless, the 
secretions can be expelled by the patient him«elf, and the anes 
thetist and his apparatus ore eliminated A preliminary trache 
otomj IS unnocessarj, and the danger of aspiiation pneumonia 
IS mateiiall} lessened Because of the bloodless field it gives, 
e\en the ma^oi operations in this icgion aic simplified 

Operations on the Tonsils 

In young children general anesthesia is still required for the 
remo\al of tonsils In older children and m adults the use of 
a general anesthetic is an unnecessaij infliction on the patient 
The technic of tonsil relno^al is made vastly easier under local 
anesthesia because the upright position enables the operator 
better to obser^ e the relation of tonsil and pillars, and the blood 
less field further simplifies the operation enormously 

A preliminaiv spraj with cocaine or a hypodermic of a mod 
erate dose of morphine and atropine Ie'='=ens the reflexes and 
IS desirable in nervous persons but eon be dispensed with in all 
cases 

Novoeaipc epinephrine is tlie anesthetic of clioice Some 
laryngologists still use cocaine, but the dangers of this drug 
are such that its use is unwarranted since no\ocain6 gives per 
feet anesthesia in quantities far below the safe moximum A 
few drams of a one half or, at most, a 1 pei cent solution winch 
contains a minim of adrenalin to the dram is quite sufficient for 
any operation 

The solution is injected about the capsule of the tonsils with 
or without preliminary swabbing of the surface of the pillars 
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The needle is pa‘?sed thiough the pillai as indicated in Fig 
39 Two 01 more pomts ^should be infiltrated The distance 
from the edge of the pillar at which the needle is made depends 
on the type of tonsil In submerged tonsils the injection must 
be made farther from tlie edge of the pillar At least one pomt 
of injection ‘?honld be made lateial to the bodv of the tonsil 
which mii'=t leaeh tlie peiiton'^ilHi ti''Siie lateral to the capsule 
of tlie tonsi! and one at the iipjier pole and one at the low ei pole 



Pig 39 — Aue'tlietizitioii for tonciilectoniT’ Tl C points I ? 3 at least 'hould 
be injected Additional points miv be injected with idTHitnge m marked)/ adherent 
tonsils 

Tins lattei injection is the most mipoit uit and i" the one most 
difiicult to 111 ike TonsiN tieqiienth i>io](ct dteph down be 
neath the pillars toward the root of the tongue The injection 
must leacli below the toii‘«iIIar ti« ue If tin's is done the pain 
complained of wlien it is not done when the ':naie i<! tightened, 
■will not be experienced The po'tenoi pillar may be injected, 
but tins IS not necc'-'^aiw if the lower pole lias been injected as 
abo\e indicated 
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Both tonsils should he injected before tlie operation is begun 
because the tonsil first injected is being acted upon by the an 
esthetic u hile its felloi\ is being injected and the operation may 
be begun on the tonsil first injected as soon as the infiltration 
of the second is complete 

If the operation is done carefully the operator can note 
whether a ^essel of any importance is cut during enucleation 
This IS important for if it is encountered, it may be ligated ivith 
out delay If attention is gi\en to detail, late bleeding is no 
more likely to occur than ulien the operation is done under gen 
eral anesthesia 

Laryngotomy 

The need for the splitting of the thyroid cartilage usually 
arises because of the presence of some intrinsic laryngeal tumor 

A line of skm three indies long is infiltrated The mid point 
of this line should fall below the Adam’s apple From this line 
the subcutaneous tissue over and to either side of the trachea is 
infiltrated (Fig 40) The space between the upper pole of the 
thyroid gland, if it is palpable, and the trachea should be infil 
trated (Fig 41) The needle should be then passed still higher 
until the level of the top of the thyroid cartilage is reached and 
this area is well infiltrated This blocks the superior thyroid 
nerve Theoreticall} if the needle is passed too deeply there is 
danger of blocking the pneumogastne nerves Since tliese 
nerves he deeply behind the superior thyroid nerves, tlie danger 
IS negligible I have never paid anj attention to this alleged 
danger, and I have nev er encountered the slightest difficulty 

After the infiltration above indicated has been completed, an 
incision is made dovni to the cartilage The cartilage should be 
exposed for a short distance on either side of the midlino (Fig 
42 } 

Fi om the midline the submucous space is injected The needle 
is passed just through tlie cricoid membrane m such a manner 
that the bevel edge of the needle hes parallel with the plane of 
raw mucosa (Fig 43) Care must be taken lest the imitosa 
be punctured The injection of 0 5 cm of the anestlietic fluid 
IS made very slowlj If done «5lowlv the fluid difTuses in 
the submucous tissue without exciting any reflexes A point 
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higher up is likewise injected. This point should reach the level 
of the cords. A slighth larger amount of fluid is deposited here. 

K the injection has been properly done, no reflexes will be 
excited when the interior of the larjTix is exposed. Should an 
irritable area be diseoiered in some part, it can be subdued by 
pressing a pledget of cotton, moistened in cocaine solution, 
against it 



Tig 40 — Tie circles repre'enl the eBdenoic jrheaJs made b/ tie ujjectioa o' tie 
solution The arrowed rahating Ijdcs show the direction the needle is pa'sed when 
the tissues lying between the shin and trachea tis^ae are being infiltrated. 

Tracheotomy 

It is not necessary to hlock the superior larjngeal nenes in a 
simple tracheotomy and if there is need for haste, the anes- 
thetization of the mucosa is omitted. In its simplest form, there- 
fore, tracheotomy consists m the anesthetization of the skin 
and subcutaneous tissue followed at once by the incision through 
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the skin, the clamping of the \essels and the continuation of 
the incision through the snbcutaneous ti'>siie, tlie cartilage and 
the mucosa and the introduction of the tracheotomy tube 

Laryngectomy 

The removal of the larynx is a more formidable procedure 
than eitlier of the preceding operations, but it is best done under 



Fig 41 — fleep intfi'tiatioQ a6uut tfc I'arjn^ to 6ibci tic supwrtor jrjTig ai' ncirr 
Insert a the pneumogastr c aerrc 6 tl c internal laryngeal braneli c the ex 
ternal laryngeal branch d tho recurient lorjngcal nerve which does not require 
blocking 

local anestiiesia It is desiiable m tlie‘'C eases to □‘•c a largei 
amount of prehmmarA bjpnotic than foi most operations As 
much as Moo of a giam ol ll^o'>emc and M of a giain of iiiorplune 
may be ad\antageouslj used before the operation, piefor.iblj 
gnen in tuo doses, t-wo hours and one lioui before the opera 
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tion begins If the patient is much reduced a Mso grain of 
hjo-scine and of moiphine should not be exceeded 

The piimary line of infiltiation extends upward to abo\e the 
li\oid bone and below to the third tracheal ring The tissue 
about the tiachea and tliMoid caitilage is more completely infil 
trated than for thMotomA and b> moving the larjmx from side 



Fig 42 — The «oft pirts hare been eevered and arc held apart by retractors 
exposing the cricothjroid membrane and the th^^old cartilage The dotted line 
shows the site of proposed inci«ioa 

to Side the postplnryngeal tissue is infiltiated as much as pos 
sible Particular care is required that the superior laryngeal 
nerves are ivell infiltrated This is done in the manner described 
for thyrotomy The stemolijoid and hyothyroid muscles like 
mse are infiltrated 



110 


THE TECHNIC OF LOCAI ANESTHESIA 


The incision is then made down to the cartilage and the 
muscles arc separated near their insertion If they are still sensi 
tive, they may be injected anew After the muscles have been 
severed, the larynx may be pulled forward and the mucosa of 
the pharynx injected as well as the constrictor muscles The 



F g 43 — Sehematic d agram of a cross sect on of a larynx The needles are 
pressed obi quely through ll e soft parts and through the cr cothyro d membrane 
and the thyro d cart lage The t p of tl e needle is halted tho instant it passes 
through these struLtures It tl cn J es between these structures and the laryngeal 
mucous membrane Tie anestlete And is depos tel lore h.ote tl at the loicled 
edge of tl e needle 1 es upon tl c pa allel ll tJ c deep aurfa c of tl e muco i 

operation may then proceed to completion The upper end of 
the trachea after so much mfiltration has been done, may be 
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•severed without causing pain If the respiration is not inter 
fered with, I prefer to separate the larynx above before se\enng 
the trachea If the respiration is disturbed, the trachea may be 
severed at any stage of the operation If there are any palpable 
glands in the drainage area (at the region of the bifurcation of 
the carotid) the'=e mu':! be removed before the trachea is 
loo'sened 



CHAPTER XI 

OPERATIONS ON THE MAMMARY GLAND 
Novocaine adrenalin is the anesthetic of choice m all benign 
lesions of the mammarj gland Because of the elastic character 
of the connective tissue oi the breast, considei able picssure on the 
piston of the sjiinge is needed to force the fluid into the breast 
Because of the gieat e\tent of the wound required in the radi 
cal removal of the breast and the di\ ersitied ner\ e supply of this 
region, this operation does not lend itself readily to performance 
under local anesthesia Nevertheless, the radical operation may 
be satisfactorily done if there are definite contraindications to 
general anesthesia In thin women this is readily accomplished, 
but in fat, muscular patients the taj^ on the operatoi ’s time and 
resources is greater than m anj other operation It is m just 
these women that a particularly radical operation is required 
Fortunately, in this type of patient there are seldom contrain 
dications to general anesthesia In thin, aged, feeble women in 
whom the indications for local anesthesia arc generally met, the 
operation offers no gicat difficulties With increasing oxpen 
ence I feel less and loss inclined to do breast operations under 
local anesthesia The labor entailed is so great that it is out of 
all proportion to tlic slight inconvenience saved the patient It is 
a stunt for the joungman dev eloping his technic rather than for 
the experienced operator who has ceased to thrill at the unusual 
Nerve Supply — The sLm in the region of tlio mammarj gland 
receives branches from the cervical plexus through the stemo 
clavicular and acromial nerves together with some twigs from 
the intercostal nerves Tlie breast itself is supplied by branches 
from the fourth, fifth and sixth intercostal nerves None of 
these nerves admits of blocking at its source Therefore, infil 
tration about the field of operation must be depended upon 

Opening of Abscesses 

Chronic abscesses of the breast maj bo opened b> simple in 
filtration of the skin in the affected area Acute abscesses arc 
so wide in extent and the parts so sensitive that no form of local 
anesthesia is satisfactorj Here gas or ether raiisch finds an 
ideal application 
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Benign Tumors 

The entire adenofibioniatons and mixed tnmor group is readily 
managed tinder local anesthesia "Wlien the tumor is small a 
simple line of infiltration oter the summit with mfiltration be 
neath makes its remotal a ‘Simple matter tVith large tumors 
one makes a circular infiltration about the base and then by 
means of ca Jong needle infiltrates the tissue between the tumor 
and the chest nail (Fig 44) In thi^* manner the tumor may he 
remoied uitJi nioie or le*-*: of tJie breast ti««ue 



hen a portion of the breast is to be evci'^ed, the breast tissue 
itself about the lesion to be remoxed must be infiltrated The 
breast tissue, particularlj m inteistitial mastitis is so elastic 
and rubber like that infiltration is difficult The needle enters 
with difficulty and the fluid diffuses but slightly Great pa 
tienee, therefoie, is required in thi*; stage of the infiltration 

Diagnostic Incision m Senile Parenchymatous Hypertrophy 
The most difficult problem in breast tumor surgery is the dif 
fercntntion betxreen the malignant and the benign states of the 
brea'it in uonien at oi near the menopau‘=e, x\hen the brea^^t is 
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more or less hj^pertrophied At this period it is advisable to 
infiltrate the entire breast area so that if desired a part or all 
of the breast may be removed 

An ellipse may be infiltrated abont the nipple or a simple 
curved line about the loiier border of the breast (Fig 45) 
inien the lesion is localized and the question is one of local 




Fig 4o — Ljne of infiltration for diagnostic incision of tlic brea t T1 is line 
ina^ be made in the fold so that the reanlt ng scar irill be hidden the overhang 
mg breast 

hypertrophy with or -witliont cyst formation, the elliptical in 
filtration in the •'km may be follow ed by an elhptical infiltration 
of the mammary gland it«elf As already indicated, the gland, 
particularly when the interstitial tissue is increased, is a dif 
ficult tissue to infiltrate Syringes with narrow barrels will be 
con-venient here The “feel” of the tic^^ue to the needle alone 
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is sufficient to differentiate between malignant and non-malig- 
nant foci in many instances. When the area of involvement is 
more diffuse, a single long semilunar hue of infiltration along 
the lower border of the breast is most convenient (Fig. 45). 
From this line the tissue between the breast and the skin and 
between the breast and thoracic wall must be infiltrated. This 
is readily done by sliding tbe breast about beneath the skin 


\ 



Fig. 46. — By sliding tlie skin OTcr tlie brea^ the area znay be infiltrated without 
puncturing nnanestbetired ekin 

(Fig. 46) . The incision is then made through tlie skin doAvn to 
the gland and tbe inferior edge of the gland is exposed. Tbe 
gland is then loosened from the thoracic wall and tilted upward, 
exposing the lower surface. The gland may now be cut into and 
a search made for malignant areas. With the breast so exposed, 
however, the “feel” of the breast to the finger and to the knife 
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Will leave few cases in whidi there is any doubt If it is not 
malignant, a part or all of the gland may be excised and the 
operation terminated 

If a malignant focus is discovered ether had best be given and 
the operation terminated in the usual manner It is my practice 
in cases in which there is a suspicion of malignancy to state to 
the patient that there is probably no malignancy, but that an 
exploratory incision under local anesthesia will settle the mat 
ter The patient is told that if no malignant area is discovered 
the suspected area only will he excised, but should malignancj 
be encountered, ether will he given and the operation performed 
in a radical manner With such an understanding many vomen 
consent to the definite solution of their problem vho would 
hesitate to accept without parley a more radical procedure 
The objection raised against breast explorations under local 
anesthesia is that if the operation turns out to be more exten 
sive than was at first expected, an incomplete operation results 
The indictment is against the operator It implies that he is 
unable to foresee the possible extent of the operation or that, 
seeing the requirements, lie has not tlie courage to fulfill them 
If he will in e%ery instance bear in mind the possibility that a 
radical operation may be required and be fully prepared to moot 
It, no expenditure of courage will be required to meet the indi 
cation 

The Radical Breast Amputation 
As already stated, this operation may bo performed under 
local anesthesia on any kind of patient Because of the labor 
entailed, I i olunteer it only m u omen with pulmonary or car 
diae diseases and in slight, elderly persons 

In feeble persons uitli ulcerating mammary cancers with 
metastases making cure impossible, the patient may be made 
more comfortable bj a simple mastectomy This is easily ae 
eomplished by infiltrating an ellipse about the border of the 
breast and from this line infiltrating the submammarj ti'jsue 

(rig 47) 

The radical operation is begun bj making an ellipse about the 

lesion including the nipple, as m mastectomj (Fig 47),circum 
scribing the extent of skin it is deemed nece'='=ary to sacrifice 
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Tins ellipse is extended ilong the lo\\er border of the pectorilis 
nnjor to the thenee donn the bicipitil groove 'ind up 

v^rd pist helov the cIiMele (Fig 47) Infiltr'ition m the region 
of the clnMcle is made exttnsuelv for it not onlv anesthetizes 
the shin but bloel s the MemoclaMciiIai and acioiiiial nerves 
From tliese primar\ lines the deeper tissues are infiltrated 
both about and beneath the gland about the brachial vessels 





Fg 4 — Ijnes of mfiltra on for raJ al ope oa upon tie brea Tie r ng 
line md cates tbe mfiltrat on and the arrow lines adicate the d rect on of the 
deep mfiltrat on. The lines reach the pectoral a 

and mto the tendons of the pectoral muscles and by passing the 
needle through the^e tendons the loo^e ti'='=ue beneath them is 
reached 

Even vith abundant infiltration of the axilla the operator 
must be on the look out for the long thoracic the intercosto 
humeral and the axillarj* nerve's for the veal solution above 
recommended injected mto the loo e ti*=siie of the axilla vill 
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not anesthetize these relatuelj large ner\es They should 
therefore, be blocked by infiltration directly Asitlun then 
sheaths They may then be a^ oided or resected as the opera 
tor’s temper prompts him 

The operator need not deviate from tlie type of operation he 
IS accustomed to perform I prefer to allow the pectoral mus 
cles to remain The tendons may be se\cred to facilitate dissec 
tion, and subsequently reunited The removal of a ivide area 
of slvin, it seems to me, is the most vital factor in this operation 
and the removal of any extent is easily accomplished In fact, 
the removal of skin coextensive v\ith the breast area facilitates 
the infiltration of the retroglandular tissues and therefore en 
courages a radical procedure m this part of the operation 

Many of the late recun ences m the skin can be removed un 
der local anesthesia There is often much scar tissue about 
these recurrent nodules, and it is therefore necessary to infil 
trate extensively about them in older that tlio nerves may be 
blocked before they enter the scar area 



CHAPTER XII 

OPERATIONS 0^ THE THORAX, LUNGS AND SPIKE 
'\\nien one considers tlie state of tbe p'ltients demanding oper 
ation for empyema and long ab«!cess, it is readilj understood 
that in no class of operations is a geneial anesthetic more often 
contraindicated The displacement of the heart in intrathoracic 
accumulations, the embarrassment of respiration and the gen 
eral septic condition of the patient, all make inhalation anesthe 
sia hazardous 

The demands on the resources of the operator m doing these 
operations undei local anesthesia are 'omotimes great, though 
fortunately the majority of operations are simple Simple nb 
resection requires little skill, the drainage of lung abscess de 
cidedly more and complex nb re«ections irith the associated 
scar formation may try the skill of the most experienced 
Neural Anatomy — The «Lin in the region of the spine and the 
subjacent muscles aie supplied by tbe primary dorsal diMsion 
of the spinal ner^ es The^^e nei \ es also supply the deep muscles 
of the arch and Iikelj supply hugs to the lateral portion of the 
spinal dura The lateral and anterior portions of the thorax are 
supplied by the intercostal ncrvc« These represent the anterior 
di\i«ion of the thoracic ner\es (Fig 48) They travel, in the 
fii'^t part of then couise, ininiediatelv beneath the parietal 
pleura In the axillary line they pierce the internal mtercostal 
inu<5cle and travel m the space between the two muscles to near 
the sternum About the middle of their course they give off a 
cutaneous branch hich supplies tlie skin in the lowest part of 
the chest, while in the upper part of the chest the da^ leular and 
acromial nerves supply the skin The nerves terminate over the 
sternum and supply the skin m tins legion 

The parietal pleura also is supplied by the«e nerves as is the 
outer two inches of the diaphragm The remainder of the dia 
phragm is supplied bj the phrenic 
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Operations Upon the Spine 

Because of the danger or embarmssment to respiration hkelv 
to ensue when operating upon ugcnes to the vertebra in the 
upper dor'ial region, local anesthesia is particularly to be de 
«;ired The depth of the object of the attack furnishes the chief 



Fig 48 — Nerre «opplT of tl e abdominal wall 


difficulty The pbvsical build of the patient permits u=;, there 
fore, to predict the difBculties to be encountered The freest 
access po'isible mu«t be the aim Tins mnv be acliiei ed b^ infil 
trating uith novocame epinephiine siv inches over the spinous 
process in the region affected Tlirougli this line tlie mu-cles 
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about and lateral to the spinons processes are extensively infil- 
trated with a weak solution of novocaine epinephrine. This 



Fig 49 — Infiltratiott of the deeper Jaters in limineitomj 



I’ll, oo Author’s lanunectOBiv trephine It 13 made removing three-fifths of 

the cutting edge of an ordinarr 1*^ inch trephine 

blocks the posterior root of the thoracic nertes {Fig 49), and 
the action of the epinephrine secures a relativelj bloodless field. 



122 


THE TECHNIC OP LOCAL ANESTHESIA 


The needle should be gradually pushed forward until the liga 
ments are reached These can be infiltrated without injunng 
the cord The usual operations may then be performed, since, 
like the dura of the brain, posterior portions of the dura of the 
spinal cord as well as the eord itself is not sensitu e 

As in the operations upon the skull the patient may be an 
noyed by the manipulation of the bony parts For this reason 
the chisel must be eseJicued and cutting forceps substituted A 
large, powerful Dahlgren forceps is most suitable In order to 
avoid even so much jarring I have devised a trephine for cut 
ting the arches (Fig 50) The spinous processes are removed 
and the arches are then cut first on one side and then on the 
other vith the modified trephine When both sides ha\o been 
cut, the arch maj be lifted out Tins method has the advantage 
in that the spinal roots are not interfered vith, as is often the 
case when cutting forceps are used When the requisite num 
her of arches hiAe been removed, the dura and cord may be 
manipulated without annoyance to the patient 

Thoracentesis 

The correctness of the clinical diagnosis must be proved by 
exploratory puncture Preparation for the treatment required 
should be done at the time of the exploratory puncture, for'it 
sat es the patient a second annoyance and the surgeon a second 
preparation The clinical diagnosis should bo sufficiently accu 
rate to determine the character of apparatus t\hich will be re 
quired If the exudate is serous, an aspirator alone is required, 
if purulent, the necessary apparatus for a permanent drainage 
must be at hand The exact point u here fluid will likely bo ob 
tamed is determined by physical examination A tract for the 
aspirating needle, in case aspiration alone is needed, is anos 
thetized with a small needle Tins done, the larger needle is 
introduced, the interval between the puncture and the aspiration 
permitting perfect anesthesia to take place Freezing effee 
tually prevents pain in the skin from the initial prick, but the 
effect is evanescent and it is foUoued hj after pain Salt and 
ice pressed against the skin for a minute or two le««en the sen 
sibility to a considerable degree Neither of the=e methods pro 
duces an anesthesia lasting long enough to permit careful ex 
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ploration Injection anesthesia is tlierefore, preferable because 
it not only permits the operator to study the character of tissue 
through irhich the needle pass^es, but if therapeutic measures 
are to follow, the operation may proceed at once Ten or tirenty 
minims of 1 per cent no\ocaine epinephrine solution are dra^m 
into tlie syringe, a fold of skin oier the intercostal space in 
^ Inch the puncture is to be made is caugbt between the thumb 
and foiefinger so that it becomes anemic and thus less sensitive 
Tlie needle is made to penetrate the skm at a shglit angle and a 
few drops of the fluid arc deposited m the skin The needle is 
then gradualh forced inward immediately above the next rib 
below in order to avoid the intercostal vessels whicli lie in the 
groove of the upper rib As the needle reaches the pleura, the 
resistance is increased or the patient experiences slight pain 
The remainder of the anesthetic fluid in the syringe is deposited 
at this point An interval of a few seconds permits anG«tlie<sia 
to become effective and the needle may then be pressed into 
the pleural cavity, whereupon the resistance is suddenly lessened 
The syringe is then steadied with the left hand while the right 
gradually withdraws the piston If fluid is piesent, it ■should 
appear m the barrel of the syringe If no fluid appear^, either 
It IS absent or the needle mav be too short to enter the thoracic 
eavitv, or the fluid may be too thick to pass through the needle 
If no fluid is pre'ent, the needle can be felt to strike the vi'^ceral 
pleura and u'suallv the patient complains of pain If there is 
donbt about the needle entering the cavitv, a longer one should 
be employed If the physical findings for fluid are definite and 
the ease is of long duration, the pos'^ibility of a fluid too thick 
to pass the needle must be entertained and a needle of larger 
caliber employed Adhesions at the site of puncture maj gu & 
a negative aspiration In that event tlie ■same procedure must 
be repeated in other likeh «itnation« If the site of an ad 
Lesion is punctured, the needle enters the lung, which is mam 
fest bv the entrance into the syrmge of bubbles of air covered 
w itli blood 

In the ab'^ence of more suitable apparatus a svringe holding 
a few drams and fitted with a stopcock may be cmploved It 
IS a slow method and is trying to both patient and operator, but 
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it IS possible to remove large ‘icemnulations uith thi<= 'Simple 
apparatus A suitable apparatus is the Potain aspirator or bet 
ter still a Sorensen apparatus 

All apparatus tvIupIi comes m contact with the patient should 
be sterilized by boiling The hand of the operator should no 
touch that portion of the needle which is to enter the tissue 
The needle is pa^^ed along the tract of the esploratorj puncture 
already anesthetized without pam If the needle is none too 
sharp, it is often desirable to nick the skm with a scalpel so as 
to a%oid an annoying degree of pres<5ure The preliminary use 
of the scalpel is particularly indicated when a trocar is u^ed 
When the parietal pleura is passed, aspiration mav hegm AYe 
are told the vi'Jceral pleura is without sensation Nevertheless 
patients complain when the pleura is inadvertently pricked 

Pennanent Drainage 

In ca'ses in which the e\udate is purulent permanent drainage 
must be provided In children this is satisfactorily acconi 
plished by the introduction of a fair sized (say 26 F) «oft rub 
ber catheter through a simple intercostal incision Sometimes 
the catheter is pushed through the «leeve of a large trocar, after 
which the latter is withdrawn It is often possible to employ 
this method under local anesthesia m quite young children It 
IS especially efficient al=o when permanent suction is to be ap 
plied to the drainage tube Permanent suction has been accom 
plished in various ways The •simplest method is by the per 
manent application of a Potain aspirator the negative pressure 
in the receiving bottle being kept at the point of oasj tolerance 

Rib Resection 

In empyema in older persons, the re<Jcction of a nb is neces 
sary m order to secure satisfactory drainage The diagnosis is 
less certain than in ca^e of «erous effusion bj physical means 
alone Before operation it is always advisable to venfj the 
diagnosis by puncture 

The rejection of a nb is a simple operation but since it is 
always done upon a dyspneic patient, the complications are 
often annoying Instruments sufficient to meet all possible emer 
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gencies should ahs ays be at hand Vside from the usual syringe 
and solution for local anesthesia, a nb shears or a bone cutting 
forceps, a periosteal elevator, knife, sci<^sors and a number of 
liemostats and a needle threaded with catgut should be pro 
Mded The latter may be needed ‘jhoiild the intercostal vessels 
be inad\ ertently se-\eied 

The site of operation is selected, usually the sev enth or eighth 
nb at the midaxillary line A line of «!km 3 inches long is in- 
lected o^er and parallel 111111 the nb selected for removal The 



Fjg 51 — Injectioa of intercostal ner^e Tie nee<lle pa^^es close under tie lower 
border of the nb 

area immediately beneath the nb at both ends of the line of 
injection is infiltrated m such mannei as to deposit a pool of 
fluid about the intei costal nerve (Fig 01) The muscles must 
be freely injected, for tlie> are exceedingly sensitive to incision 
It IS stated that the periosteum need not be injected, howe^’e^, 
if one can do this, the elevation of the periosteum is facilitated 
The ner%e lies beneath the lower border of the nb By palpat 
mg over the surface of the nb uith the point of tJie needle, its 
lower border can be accurately located A wait of a fei\ minutes 
permits anesthesia to take place 
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Drainage of Lung Abscesses 

Theie is no operation that demands so much of the operator 
as the drainage of lung abscesses The greatest difficulty lies in 
locating them This can be proved only by exploratory punc 
ture Pus, macroscopic in amount, may not be encountered and 
cultures must bo made from the serum obtained Every pro\i 
Sion must be made for a bacterial examination Attempts should 
not be made to locate an intrapulmonarj abscess through the 
unopened chest uall There is too much danger of infecting the 
pleural cavity knou better than to attempt the drainage 
of an abdominal abscess transpcritoneally, but that the same 
objection obtains in tlie thoiax is often forgotten 

The abscess is located as nearlj as possible by the physical 
signs Ono or sometimes hvo ribs are resected over this point 
according to the technic above described If the visceral and 
paiietal lajers of the plouia have already become adherent, the 
abscess ma> bo searched for at once Usually this is not the 
case, and obliteration of the pleural space must bo provided 
This can be best done b} packing the pleural space with gauze, 
vvliicli will excite the pleural lajers to the formation of adho 
sions about the gauze, after which the abscess can be drained 
without danger of infecting the pleural cavity 

After the pleural space lias been obliterated, the actual searcli 
for the abscess in the depth of the lung is now begun It li. 
well to begin the procedure bj injecting a little anesthetic into 
tlie visceral pleura Tlie increa’^ed lung resistance is often a 
clue that the abscess is being approached When a cav ity exists 
and the needle enters, the sudden lessened resistance is per 
ceived If pus is piesent, it maj be withdrawn Often no actual 
cavitj IS encountered but the needle may penetrate pus infil 
trated tissue In that event a few drops of bloody scnim ma\ 
be all the operator obtains Bactenologie examination maj re 
veal the presence of pus microbes Often repeated punctures 
must be made before the abscess is located The needle must 
be redrawn each time until the point is just within tlie visceral 
pleura and then introduced with a change of direction Only 
in gross mismteiprotations of the phjsical signs it is neces<!arv 
to withdiaw the needle entirely 
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'\Vlieii the pns is located, the exploring needle should he left 
in situ "Wlien the pleura has been incised the needle may be 
followed by a closed artery forceps m order to secure an open 
mg large enough to admit a dram Better still is the instm 
ment devised by nie for this purpose The needle is straddled 
■with the instrimient (Fig 52) whicli is then forced througli the 
lung until its tip enters the abscess The blades are then sepa 
rated, the needle is withdrawn, a drainage tube substituted, and 
the mstniraent withdrawn This permits the tube to be intro 
duced more quickly than if the dilatation is made with forceps 
The opening of lung ab'^cesses following pneumonia offers no 
difficulties under local anesthe‘5ia Those following prolonged 
suppurative proces«es in the peUis or abdomen in which the 
patient is often pus soal^ed for many months and usuallv more 



Fig 52 — l.utlior 9 dilator for mdeiuag tie tract to permit the introduction of the 
drainage tube 

or less accustomed to the u«e of morphine are difficult cases for 
operation nndei local anesthesia Unless the operator is ex 
penenced both in the treatment of lung abscesses and m thoracic 
operations under local anestliesia he will do better to place the 
additional burden of a general anesthetic upon the patient 

Thoracoplasties 

"When a considerable extent of one rib or several ribs is to be 
removed, as in nb tuberculosis or thoracoplasties, it is best to 
block the intercostal nerves in continuity The angle of the 
nhs IS the place of choice The line of the proposed skin mci 
«ion IS first infiltrated (Fig 53) A rib is then located with the 
tip of the index finger and the needle pushed through the skin 
just above the guiding finger into the interspace The nerves 
he upon the parietal pleura and the nearer the point of the 
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needle lies to this region when the solution is expelled, the more 
prompt and certain the anesthesia The trained finger can usu- 
ally feel ivheri the needle has reached the resistance offered by 
the pleura Usually the patient experiences some pam ex 
pressed by contraction of the spinal muscles %\hen this region 



Fig 53 — The line of circles repre<«iits the skin infiltrations tl e marks x indicate 
the points at Tvbi^ the intercostal nerves are blocked 

is reached Two c c of the anesthetic solution, preferably a 1 
per cent novocaine epinephrine, is deposited at this point The 
number of nerves that most he blocked is dependent upon the 
extent of the operation In thoracoplasties, usually fi\ e or six 
must be blocked 
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Instead of tlie extensive thoiacotomies fornioily practiced, 
the lining of the thoracic cavities bv si in flaps adMscd by BecK 
i'; much more de'^nable The'-e aNo lend them'>elvos much 
better to operation under local anesthesia 
Usually the resection of tiro iibs for a distance of 4 or 5 
inches according to the method alreadv advised is sufficient A 
tongue shaped flap of skin three mches ide and six inches 
long IS eiicum^cribed bj endermie infiltiation This is then 
mobilized and turned into the canty The flap is kept in place 
by grasping it at its tip with a foicops and by this means it is 
puslied up into tlie apex of the ca\itv The handle of the for 
ceps IS "sewn into the tlioiacotoun uouiid, keeping tlie flap fnllj 
‘:tietched Tlie flap made to lie flat hi hghtK packing the 
cavity u ith gauze 

The thoracic wall may now bo attacked in nn^ manner do 
sired The visceral pleura is now anestlietized, and if decorti 
cation of the lung is to be added, a general anesthetic must be 
administered These are fonmdablo opeiations at best, and 
only the experienced technician is warranted m attempting 
them 

Drainage of Subdiapbragmatic Abscesses 
The technic lequtrej foi drainage of subdiapbiagmatic ab 
«ice«-'-es doe> not diftei fiom that dc'^cnbed foi lung ab'ce^'^es A 
nb must be re-ceted and the pleuial cavity obhteiated bj pack 
ing with gauze for a week as desciibed under lung abscess if 
pleural adhesions hai e not already taken place After the nec 
e‘=«ai\ opening hac been made in the chest wall, the abscess is 
located with a needle and the diainage tube introduced as in 
lung ab^ces's On the whole the location and diamage of these 
a’o'ce^'-e'- are luucli more ia*aV\ utvomYAiAit'A Wi-aw a-*- 
of lung absce'-se-' 

Operations on the Mediastinum 
The lecent advance in the disea'=es mvolving the tlivmus and 
the occa'^ional large intrathoracic goiters make operations in 
tins region a mattei of practical interest A bloodless field, 
which the n^e of epinephrine a-s-surc", is particuLarlv de'^irable m 
order that the operators’ orientation ma^ not be di'=turbed when 
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operating m a field so full of important structures Tortunatel} 
the nerve supply to this region is such that the technic of local 
anesthesia is relatzi ely easy 

The mediastinum is best approached from one side rathei 
than through the body of the stemuni By removing the car 
tilages of as many ribs as may be necessary a wide opening i^ 
secured To approach the mediastinum by deepening the supra 
sternal notch is inadvisable since at best it gives inadequate 
room and it compels the operator to approach important struc 
tures without an adequate chance for tlie proper determination 
of their relation 



Fig 54 — Lne o£ sk n inhlt at on A J lOats for Ho 1 „ tl nt r o 1 

nerves S D inflltrat on of the suprasternal spao© anl 11 k ng of t e c 1 
nerves C nfiitration of tl e upper refroaternnl t ssuea and £ inCJtrat on of (J e 
midretrosternal tissues 

The technic 1 have emplojed is as follows the prcliminar> 
line of skm infiltration is made lior^esboe shaped, w itli the open 
end upward (Fig 54) One limb of the horseshoe is placed pist 
lateral to the sternal border on the side opposite that to be at 
tacked The limb on the side from winch the inediastinuni is 
to be entered is placed over the line vvhere the nbs are to be 
severed, which is usiiall> at the costochondral junction 
From this primary line the intercostal nerv es are blocked and 
the periosteum of the ribs is anesthetized bj injecting the solu 
tion about them It is not necessarj to mject the fluid beneath 
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the periosteum, because if the fluid is injected about the pen 
osteum the nei^es a\i11 be blocked befoie tlie% reacli this strue 
ture Each intercostal space m turn is so injected {A, A, Fig 
54) The operator must leinembei that the neiA es he ju&t below 
the border of the iibs Usiiallj the hue of section of the iibs 
IS at the costochonchal junction and the skin line is made liere 
By passmg the needle through the piiinaij hue and directing it 
outward and backwaid, the nei\e ma> be leached, as it lies 
beneath the rib 

The penosteum of the stenmm is blocked by injecting fluid 
over it from the pnmarj line of inhltiation Tins is readil} 
accomplished if a sufficientlj long needle is u^od The conical 
nenes must reccue special attention These ma\ best bo 
reached by making extensue subcutaneoii« iniections from the 
upper end of each limb of the plllnar^ lines of the infiltration 
{B, D, Fig o4) Tins? blocks all nenes coming tiom the ceiMcal 
pleius 'While this is being done, it is com enient to infiltrate 
the loose tissue's of the jwgulum (C, Tig 54) At the uppei huib 
of the horseshoe on oacli side tlie needle is pa''‘>ecl cautiouslj 
behind the sternoclaMcnlar aiticulation The tissues in tlm 
-ituntion are little sensitne, but secern! cubic centimeters of 
the Vs pel cent no^o'^aino epincphnne solution should be used in 
ordei to secure complete constriction of the small \es''els in thi« 
region The retrosternal tissues behind the body of tlic bone 
may be reached h% passing the needle clo«.o to the bone fioin 
each of the inteieo«tal spaces {C, Fig 54) 

In making the^e dcepei lnJectlon'^ when laige ce^'sela aie 
approached, it is well to n'^e as fine a needle as possible and to 
introduce it carefulh with the empt> scwinge attached in winch 
the piston has been cliawn back paith, so that a \aeuura. is 
created K a ^es«el is perforated, blood at once appears m the 
s}T'inge If none appears, the opeiatoi inai feel safe in inject 
ing the fluid as soon as the needle has loachecl the desired 
depth This raanem er is repeated as often as is necessary to 
infiltrate the entire area 

The parietal pleura comes clo^e to the border of the sternum, 
and the operator must hug the paiictal fa-sem in order to reach 
the mediastinum without entering the pleural cai iti . The oper 
ator s sen^e of touch must guide him m this maneuier 
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If the needle, such as is used for this purpose, does accident 
ally perforate the pleura, the puncture is not large enough to 
admit air If the needle perforates a \ein, some oozing occurs 
when the needle is iMthdrawn, but it soon stops If an artery 
IS perforated, a tmy geyser forms for a few seconds but this 
soon ceases 

The incision is made down the line of infiltration, on the side 
from which the mediastinum is to be approached, and extended 
across the sternum below If tbe upper portion of the sternum 
and the jugulum is to be reached, the incision may be extended 
acioss above (Fig 54) The flap is loosened and reflected The 
cartilages and sternum aie carefuUj sepaiated from the parietal 
pleura The use of epineplirine lessens the oozing to a surprising 
extent and with care the entne «eries of cartilages and sternum 
may he so separated before the rongeur is used to remove tJm 
osseous structures The internal mammary vessels are pushed 
out of the way and do not require ligation 

Should the pleura be inad\ertently opened, the hole may be 
compressed with pledgets of gauze until the operator is pre 
pared to close the opening If an abscess is to be attacked, it 
may be w ell to pack gauze into the pleural cavity and aw ait the 
formation of adhesions before the operation is completed Tins 
procedure could be desirable only in the presence of suppura 
U\e processes 

It has been my experience to open the pleura in several in 
stances, hut the patient experienced but little inconvenience and 
110 distress 

Operations on the Kidneys and Ureters 

Jifany patients v\ io require operations on the kidney are afso 
afflicted with diseases of other oigans It is such conditions 
that make tlie most conservative measures possible desirable 
Inhalation anesthesia makes additional hazards Spinal ancs 
tliesia has all but completely displaced local anesthesia in opera 
tions on the kidney 

IMiile local anesthesia is difficult, with caio any operation on 
the kidneys can ho satisfactoiily caiiied out I have found local 
anesthesia particularly desiiahle in the following conditions 
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tuberculosis of the kidne\ Tvheie tlieio is U'^socnted an actne 
lung tuberculo*'!'!, partieularlv ^\lien tlieie is a perirenal ab'^ces': 
and the patient is septic In such ca'^e'? one hesitates to u'se 
spinal ane'^the'^ia paitieuiaih when onl\ a simple incision is 
needed It tlie snppiuation i<5 confined to the kidne\ , something 
more is needed The kldne^ «plit and the tuberculou'^ foci are 



Fij oo — Line of «km infiUralion jroliininarT to openlions on Ue iidnej nnd 
ureter, x,x, point® at irhieli the needle is introdnccd m blocking the nerre trtmks 

de•'t^o^ed b^ an electiocaiiterj The wound in tlie kidney i« 
hglitlv packed with iodoform gauze and the wound m the =oft 
parts parth closed \pparenth hoiiele'-s kidnev® recover and 
carr\ on a considerable degree of function aftei thi'j simple 
procedure Tlie opposite kidncv if affected ula^ he treated m a 
like manner at a cub=:eciuent «!ittmg 
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Nephrolithia'iis 'witJ) suppuiation can be isolated and the 
low er pole ele\ ated and the kidnej split w ith the cautery If the 
stone IS not too laigo, a pjelotonn can be done and the stone 
extracted Infected hidnejs clear up under this treatment 
"When the affection is bilateral, each hldne^ ma^ be treated in 
turn 

The essential features in the operations on the kidnejs and 
ureters under local anesthesia consist of an effectn e para\ orte- 
bral blocking: of the seienth thoracic and the first three lumbar 
ner\es The field of opeiation rceei\es aberrant ti\igs from 
n6r\es Ijmg abo^e and beloi\ this region It is well, therefore, 
to anticipate then presence bj infiltrating the skin about the 



Fig 56 — IMra'ertebnl bioci ing The nwdle reaches tie nerve just below the 
transrer«e pnxrc's lateral to the articulation 

limitb of the field of opeiation (Fig 55) The trunks abo%e 
indicated arc best reached bj passing the needle about In]d\^aJ 
bet\\ een the spinous processes This point is reached b> passing 
the needle fonAard and mcdiallj from a line 4 or 5 cm lateral 
to the midline opposite the upper edge of the spinous process 
corresponding to the ner\e sought The ncr\es ho about on the 
Ie\el of the lo^^e^ border of the trans\er'=c processes (compare 
Fig 50) and fiom 1 to V/j cm deeper It is ^\ell to deposit 5 c c 
of a 1 per cent no^oeame epinephrine solution in this region 
In addition, the tissues of the abdommal wall may be infiltrated 
by a weaker solution (% to V* per tent) along tlie line of the 
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proposed incision It is ell also to infiltrate the muscle layers 
that are to be se^eied If the blocking of the nerves above indi- 
cated IS well done, this step should not be necessary, but the 
operator’s marksmanship may be defective, particularly m fat 
patients The loose periienal tissue may be mfiltrated with a 
weak anesthetic solution, though thi« is scaicelj necessary 
Traction on the kidnej causes some pam It is well, there 
fore, to have an incision in the soft parts long enough so that 
complete dislocation of the organ will not be necessary Inci 
Sion into the kidney is not painful, but exploration of the pelvis 
is painful In the ca'^e of palpable stone, it is well, therefore, to 
make direct incision into the pelvis after infiltrating the wall 
Tile ureter maj be followed from the Kidney by raising the 
pciitoneum the required distance "Wlien tlic stone is palpated, 
it IS well to infiltrate the ureter before the extraction of the 
stone is undertaken The chief icqimement m ureteral opera 
tions IS an adequate incision through the abdominal wall, m 
order to avoid undue tugging on the peritoneum For this 
reason the v Bergunnn incision, dovimward and forward, is 
preferable, ev en when the kidnev alone is to be attacked Skill 
in renal surgerv is the prime requisite m performing this opera 
tion 
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ABDOMINAL OPERATIONS 
Indications for Local Anesthesia — Operations upon the ab 
dominal ivatl, including all hernias, may now bo ‘•aid to belong 
definitely to the domain of local anesthesia, operations upon 
tile abdominal contents belong distinctiveU as %tt to the domain 
of general or spinal anesthesia The chief difhcultj that is 
encountered in the use of local anestliesia is that it is difficult to 
eliminate the traction pain when the intraabdominal organs are 
manipulated Thcoi etically, this difficulty can be overcome by 
blocking the nenes at their roots, including the sympathetic 
The difficulties and iincertaiiitics of this procedure, houever, 
arc such that it cannot be cmplojed satisfactorily as a routine 
procedure in cverjdaj practice The traction pain on normal 
organs is not great, but it is heightened when the organ to bo 
attacked is inflamed or attached bj inflammation or neoplastic 
growths to othei organs At present splanchnic anesthesia is 
enjoying a great awakening However, there are difficulties to 
be overcome, ignored b> the enthusiasts, of which wo do not 
seem to be nearing a solution The results attained in this 
way are not constant because sensibility vanes considerably 
in different individuals and under different conditions For 
this reason enthusiastic reports published on the basis of a 
few cases of mesenteric blocking will usually be discounted by 
operators with a more extended experience 
So fai as pieseiit knowledge goes, success in abdominal oper i 
tions under local anesthesia depends upon an exact anatomic 
diagnosis, a long incision m the abdominal w all, and upon gentle 
ness of technic after the abdomen is opened An> abdominal 
operation can bo done under local anesthesia, but the demands 
on the time and energies of the operator are such that at present 
this method is to be lescrved for those patients who have some 
contraindication to geneial anesthesia, or in those in whom for 
some reason the surgeon discounts his own convemorice whollj 
in the favor of the patient 
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Genciallj spoaKing, Iheicfoie, opeiations upon oigans coming 
natnraliy in contact with tlie abdominal wall or tho'^e -which 
maj readilj be brought upon contact Mith it maj most readily 
be pei’fomied under local anesthesia Oigans is Inch normally 
he deeper and reqiuic much tiactiou upon their mesenteric at 
taehments during the course of the opeiation are less leadily 
operated upon 

The relation of the oigans to tlie abdominal is all may be much 
changed by disease The exact state cannot alls ays be told until 
the abdomen is opened This difficulty may be illustrated bi 
the citation of three cases of gall bladder trouble m old is-omen 
upon iihom I operated The chmcal pictures of these are quite 
identical and the indications foi local anesthesia is ere presented 
by advanced age, chionic pnlmouaiy affections, and uncertain 
kidne> function In the fust patient islien the abdomen was 
opened the fundus of the gall bladdei presented at tlie incision 
The historj together ss ith cautious palpation indicated that the 
common duct was free from stone« The operation is as easily 
terminated by the removal of the stones and diainage of the 
gall bladder The second patient hhci\i«e had a common duct 
flee from stones, but the gall bladder is as small and deeply 
situated and could not be bi ought near the surface It is as 
opened in situ and a tube fastened in the opening after e-xtract 
ing the stones In the thud case, aftei the abdomen sras opened, 
a ma^s of adhesions pie^ented, and caieful palpation and in 
spection failed to di'iclose the locution of the gull bladder Ether 
IS as giien at once before the patient is us hurt by an attempt to 
locate the gall bladder by the sepaiation of the adhesions 
The difficulties of bunging the offending organ into the ab 
dommal incision are naturally greater in the actiie stage of 
inflammation m ivliicli the sensitii eness of the organ is m 
created The statement of Biaun that ’sen'^itisenes's i*! not in 
creased in infiammution is true foi puit'=5 in the byperemic stage 
ot inflammation and for adjacent xegions which are onli refle\Is 
lij-peremic During the early evudatiie stages, hosseier, the 
tissues are acutely sensitive For example, the placing or re 
moval of abdominal 'sponge^, ishich alssais painful, is par 
ticularly <=0 in tlie presence of acute inflammation For this 
rca’=on, operations m acuteli inflamed regions not adjacent to 
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the abdominal ivall, which require a safetj packing, are not 
ordinarily suitable foi local anestliesia Howevei, where theie 
IS a secondary attachment of the diseased pait to the abdominal 
wall with abscess formation as in appendiceal or gall bladdet 
suppurations, local anesthesia finds one of its most gratifying 
fields 

In operations upon abdominal organs the operator must be 
an opportunist He should approach his patient prepared to 
use the method of anesthesia most appropriate to the condition 
and not predetermined to seo whether the operation can be done 
under local anesthesia He must he able to satisfy himself a* 
well as the patient 

If an organ which is ordinarily readily accessible is found 
when the abdomen is opened, to bo firmly bound down, general 
anesthesia should be resorted to at once before on attempt ib 
made to loosen the adhesions Sucli an attempt would ha\e no 
other effect than to hurt the patient and destroy liis equanimity 
Similarly, if an abscess is adherent, it can easily be drained, but 
if the free peritoneal ca\ity must be traversed, requiring pack 
ing off w ith sponges, general anesthesia is indicated Introduc 
tion of a protective tamponade under local anesthesia should 
not be attempted Nitrous oxide can be easily and qiiicldj ad 
ministered and serves perfectly m most cases If a more pro 
tecting operation is required, or if a greater Ia\ity of tJio ab 
dominal muscles is demanded than can be secured by gas, tht 
switching to ether in the hands of a skillful anesthetist is a mat 
ter of but a few minutes 

Splanchnic anesthesia which consists of blocking of tlie sjra 
pathetic roots, adds a hopeful chapter to the local anesthesia in 
abdominal operations in the hands of experts By this means 
it is sought to inhibit afferent impulses produced by the manip 
ulation of abdominal organs By so doing the shock pro 
dueing effect of such manipulations is inhibited and should do as 
much toward preventing shock in abdominal operations as 
spinal anesthesia does in the major operations on the legs Tiie 
difficulty lies in the uncertainty of the technic e\ on in the hands 
of the most expert This field is the most promising in local 
anesthesia and much may he hoped from it in the future 
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Neural Anatomy of the Abdominal Wall and the Contained 
Organs — The abdominal i\alls and the viscera aie supplied b) 
diflerent systems The cerebio^pmal supplj the vails, in 
eluding the parietal pentonenm, vliile the viscera are supplied 
by the sympathetic system The ability of the sympathetic 
«^stein to convey painful inipiilaes has been denied by some 
imestigators Hove^er, ‘=mce no mediillated fibers have been 
traced to the Msceia and pain i*? cxpeiienced in them, ive are 
left no othei conelu'iion than that the painful impulses are con 
%eyed by the sympathetic ner\cs One point m this connection 
not generalh eonsideied is that blood \e-'scls aic painful to 
pressuie vhen all but the '^vmpalhetic uer'es ha\c been elim 
mated 

The Nerves of the Abdominal Wall — -The abdominal parietes 
^ecel^e branches fiom the so\cntli to the tivelfth intercostal 
uer\es and fiom the ihoinguiiial and ihohvpogastiics The 
thoracic nei\G« after leaving the spina! canal pa«s to the pos 
tenor surface of the mtei coital membrane, vhicli they pierce 
and, in eompan\ with the intereo'tal vessel', pass forvard bo 
tveen the mteico'tal mu'-clo'- (Fig 57) Tlie ilioinguinal and 
lhoh^•pogast^lc nones are concerned chielh in the operation^ 
for inguinal hernina and are de«cnbed m that chnptei 

The mtcrco-'tal nGr\es leach the anterior region of the ab 
domen by pa««ing ‘juperficial to the transvei'-alis muscle At 
their midpoint the% gi\e off branehe*- vhich supph the more 
superficial stnieture*, mcludmg the skin and external oblique 
muscle, at the lateral surface of the abdomen Other branches 
are gn en off at the bolder of the iectu‘= which supph the supci 
ficial structures of the antenoi surface of the abdomen. 

Branches are gi^en off near the semilunar line, vhicli per 
forate the transversalis mu'cle or run in its substance and form 
a plexus superficial to the peiitoneum In tlii'- manner the pen 
toneum receives branches from the lovei six thoracic nerves 
and from the ilioingnmal and the ihoh'poga'^tnc 

Plexii'es are formed bv the reunion of branches of the same 
or neighboring nerve« Branches, are given off from tlie^e loop's 
wliicli supply the mu'^cle itself It i*? from tlie-'e loops too, that 
branches are given ofi: to supply the peiitoneum Some of these 



140 


THE TECU'^IG or LOC\L \'«.Es.TIILSlA 


nerves pierce tlie fascia at once, A\hile others run for some dis 
tance to reach the semihinar line and ptiforate the fascia at oi 
near this line to reach the peritoneum 
It IS important to note, relati\e to nerve blocking at the point 
of origin of these nerves, tliat nhile in geneial the nerves supply 
the region of their respectue muscle segments, because of the 
free anastomosis and general upA\aid direction of the terminal 
branches, the nor\es in the segments beloM likewise require 
blocking 



It IS bejond the purpose of these paiagiaphs to entti niinuleh 
into the study of the temiinalion of the end organs into the 
peritoneum It is worth noting, Lowe\er, that the terminal 
fibers gi\cn off from the plexuses abo\e mentioned are for tlm 
most part nonmedulKted with an intermixture of a small num 
her of variously sized mcdullated fibers Tlio=e latter diMde 
it the nodes of Ilan\ier in such manner tint in most tomiinal 
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meshes medullatcd fibers are foimd The nonmednllated fibers 
termuiate in plexuses about the NC'-^iels, showing here and there 
'•sympathetic nerve cell® smglj or in groups, while the mednllated 
nerves terminate in the sub'-erou'* and •serous layers in special 
end organs Tliese end oigan'-, it is •sufficient to note, do not 
differ from the Vater Pacini bodies found in other regions of 
the body 

Neural Anatomy of the Viscera — The neural anatonn of the 
Mscera though much le*5s sati':factoril\ worked out than that 
of the abdominal wall, neverthelo«s is capable of demonstration 
If one has never done '^o, it i** well worth his time to dissect 
carefully the great •^vnipathetic ganglia and the branches ex 
tending to the viscera, partieulaih tlio‘*e to the Ii\ei and pehic 
organs and the oomniunieatmg branches to the spinal nerves 
It IS a tedious ta^k, but it gi\es the ^impatbetic «>-tem a new 
dignitj in. one’s mind Auerbach’s plcxu«, situated between the 
muscle la^er& of the mtostine, and a finer one, llei'isner’«, 
situated in the submucosa, are well known in theory, but one 
does not appieciate tlieir size nnle«« one has demonstrated tliem 
on a slide The^se form a complete wtb about tlie gut and from 
them filament^ have been traced to the mucosa ^*elTes have 
not been demou'-trated m the peritoneal or 'siibperitoneal laver 

Though svmpathetie nerves going to the «o1k 1 i I'cera are 
large and impressive, their ramification within the visicera, ex 
cept to the hollow viscera, is little known This evidently is 
due to the technical difficulty of demonstrating them and not to 
their ah'^ence The presence of mednllated fibers within the 
visceral plexu>e& i«, and has always been, pure In-pothecation 

DeTakat<5, in hi« most excellent •^ummarv of the subject of 
splanchnic ane>-the‘'ia seem-? to think that the conception of the 
oriffin and tran‘=mi«sion of visceral pain Ins changed recenth 
In 1919 I wrote as follows “The vi'^ceral peritoneum contains 
no meduUated fibers The attitude of •some wTiters wLo assume 
that sympathetic nerves cannot tran'^mit painfnl stimuli, and 
agree therefore, tint mednllated fibers must reach the M«cera, 
IS wholly without reason Careful histologic examination has 
failed to demonstrate mednllated fibers in the sympathetic 
bundles, and until positiie evidence I's presented of their ox 
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istenco, it IS fau to assume that they are not present Since 
pain in the viscera is perceived it follows, that, so far as our 
present knowledge goes, sampathetic fibers do transmit painful 
stimuli 

Sensitiveness of the Abdominal Viscera — Slueli discussion has 
aiisen relative to the '^ensituoness of the organs mvohed in 
abdominal opeiations lliis was due to a disregard of the an 
atomy of the region m question and still more to an attempt 
to transfer data, alwajs nece'^sarilj unreliable, derived from 
animal evperimontation The abdominal surgeon can use onl> 
leal facts The patient and not the scientist, sits as tlie judge 
of the correctne^-s of our deductions 

Broadly speaking, it nia> be stated that pain is caused when 
ei er a senior} non e is e\po^od to experiences to n hicli it is not 
accustomed To this may be added that the stimuli winch 
excite pain must be in the ducclion of an exaggeration of their 
physiologic function 

riie paiietal peritoneum is not separable in surgical practice 
from the tiansiersahs fascia, and for practical purposes it is 
comeniont to legard tlie fascia and parietal peritoneum as one 
structuie 

Ihe parietal peiitoncum, therefore, like any other tissue bear 
mg mcdullated nene fibers and end organs, is sonsiti%e to 
tiaunia of such character as excites paiu in other regions sup 
plied by similai ner\c stinctures, the differences being depend 
ent upon the protection of tlie surrounding tissue and the degree 
of injury 

It i«i necessary to treat the peritoneum just as one w ould ti cat 
the skin if one w cre working from w ithin the abdomen outw aro 
toward the skm In other words, one might turn his patient 
wioiig side out and not alter the fundamental problems in tccli 
me 

The cjsceral peritoneum does not contain, ^^o far cas is known 
any’’ mcdullated ne^^ e fibers Tins problem has been laboriou«lv 
studied by man^ investigators, including my'olf, trained m the 
technic of hi«fochoniistix, and nothing resembling a medullatod 
fiber has e\ er been di'cox ered So wliv continue to hypothecate 
their presence? 

‘The reritoneum Lo i s The C \ SIo by Co 1 81 
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The abcloinmal Mseeia aie sen'^itue to trauma only ■^^hen 
such tiauiua pioduce'^ an exaggeration of their normal function 
01 thieatens the mtegiity ot the nerve Because of the ividth 
of the nie^hea of the lute-'tinal plexu‘«, needles of considerable 
size may be thrust into the wall without disturbing the nerves, 
01 at moat but pushes them a'^ide Light pinching does not 
cause pain, becau'jo the nerves aie well padded by surrounding 
tissue Seveie pinching which crushes the organ is painful 
Clamping the appendix or catching the gall bladder with for 
cep's in order to draw it forward I'l painful That traction on 
M'ceia IS painful is atteatcd to In all operators This is due 
largely perhaps to the stietchmg of the nerves in the mesentery 

"Whv ciu'ihing and stretclumr aie pamlul while cutting is little 
or not at all painful is open to <ipcculatioii Colickv pains likely 
are due to an undue «udden 'Stretching of tlie contained nerve« 
Cuttuig, if it strikes no end organs give« no pain In opening 
a gall bladder, for instance if it^ «ummit is caught up bv two 
elnmp'!, pain 1'= felt when each foieop'- i" tightened Xo pam 
i« felt when the top of the M''CU'- cut into If now the oper 
ator attempts to enlarge the opening b\ dilatation, severe pain 
IS caused ^VlllIe the patient doe« not complain when the sum 
nut IS cut, lie objects to tlie u'^e of the stone scoop inside and 
the nearer the duct the more the complaint 

The di«ea«ed peritoneum •'uffois quite os many deviations 
fiom the normal in it« response to «itimttU as it does in anatomic 
‘structure A dropsical peritoneum (liaMnu been infiltrated bv 
Xature) 1*5 little or not at all painful Tlie j>nme applie‘ 5 , of 
cour'je, to the •skin 

Inflammation, as alieadv intimated, influences the peritoneal 
"cn^ibility greatlv and the variation '■oems to follow the same 
general laws that govern the sen'^ifiiiitv of tfie somatic system 
Simple hvperemia m the ab'^ence of mflammatorv reaction of the 
propo=:ed inci'-ion doC" not increase the '^en'^ibility Tin's is true 
whether the ^a'=cula^ dilatation i'. cau'^ed bv an irritant or re- 
flexly. 

"With the beffinmug of mflammatorv exudation, sen'tation i®: 
much heightened This applies to both «erous and cellular exu 
dates So far a*’ mv studic'* permit me to judge, that stage of in 
flammation. when the connective tis'-tie M's swollen but retains its 
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specific tinctorial reaction, is characterized by the greatest sensi 
bility This corresponds to the height of tissue reaction against 
injury This stage once passed sensation lessens If regression 
begins, the noimal is approached If the process becomes sub 
acute, the connective tissue loses its specific reaction to dyes 
and approaches the fibrin reaction Tissue in this state may be 
relatively free from sensation If organization begins, sensation 
increases and maj equal or exceed that of acute inflammation 
If a severely toxic process <Ie\eIops, sensation may be lessened 
This maj be duo to a soggy edema No effort on my part has 
revealed any changes m the nerves to account for these varia 
tions in sensibility in tlie vaiious stages of inflammation 

In order to give concrete form to these observations, I may 
hypothecate a case of appendicitis running through these van 
ous stages In the acute stage the appendix and the immediatelj 
adjacent portion of the cecum are inflamed and tlio pun is 
heightened Farther up the ascending colon is h> polemic, due to 
reflexes from the inflamed area, is not abnormally sensitive 
With the increase of the process, the walls of the appendix 
become swollen and adhesions are foimed Tins stage is marked 
by excessive sensitiveness If this stage exists for some time, 
the changes in the tinctornl reaction above noted take place 
and sensitiveness is reduced Guts in this stage may be sepa 
rated with impunity If lestitution begins and permanent adlio 
sions form, tissues become more sensitive again The pain pro 
duced by carcinomatous invasion corresponds to this stage of 
the reactive process 

The Abdominal Incision 

In order to plan intelligently the technic for the abdominal 
incision one must know what one is to do after he gets into the 
abdomen If the part to be attacked lies deep, the incision must 
be long If there are likely adhesions to the abdominal wall 
the parietal peritoneum must be anesthetized some distance on 
either side of the line of the incision 

The Skin Infiltration — Two methods have been emplojed in 
anesthetizing the skin In one the skin is infiltrated in the line 
m which the incision is to be made, and the deeper parts are 
then anesthetized through this line In the other method, an 
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ellipse or a rhomboid or some other geometric figure is desciibed 
about the line of proposed incision (Fig 38) The deeper parts 
are infiltrated first and as tlie last act, the subcutaneous tissue 
IS infiltrated By this method the skin contained uithm the 
figure IS anesthetized and may be incised in any part In this 
technic large amounts of solution are necessaiy My preference 
IS emphatically in faior of the former, for the reason that a 
single prick in sensitive skin suffices, the subsequent injections 
beginning at points u hich are alreadj anesthetized 
Anesthetization of the Deeper Layers — The deeper parts can 
be reached bj passing the needle diroctlj dounuard tlirough 
the linear infiltration (Fig 59) The subcutaneous tissue, the 
fascia, the mu'^cle and the peritoneum must be successivelj infil 
trated 



Fij 60 — Anesthetizing the pentoneum The needle is extended Jaterall) on either 
Side of the prelinunary line of uaitration 

The Subcutaneous Tissue — TJic subcutaneous fat contains 
connects e tissue bundles and tliej may contain ner\ es, particu 
larly uhen there are blood vessels of importance Usual)}, how 
e% 0 r, if the skin and the underlying fascia are well anesthetized, 
the fat layer will not can've trouble 
The Fascia — The fascial lajer is sensitnc and must be anes 
thetized The surgeon readily feels when the needle touches 
the fascia If he does not, the flinching of the patient will re 
prove him for the lack of skill It is well to approach the fascia 
at a very acute angle so that the needle ma} glide o\ er it After 
depositing solution on the surface of the fascia, the needle is 
then made to penetrate it and the solution is injected just be 
neath it This procedure must be continued until the entire 
line of incision has been injected 
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The Muscle Layers — The masele Uke\% i^e is ‘^ensitn e to tear 
ujg and cutting, but not to the pas^jage of tlio needle After the 
superficial fascia i*? anesthetized, the muscle layer is infiltrated 
It is necessary that the whole thickness of the muscle or mu«: 
cles be infiltrated If relaxation of the mu'^cle is important foi 
tlie pioper perfonnanee of the opeiation it should be infiltrated 
'=ome distance on either side of the proposed line of incision 

The Deep Fascia and Pentonenm — As alreadv stated, the‘<e 
two structures must be considered surgicallj as one Since the 
nerve supply of these structures tra\er«o the mnscle<5, the nerve= 
are blocked when the mu'scles are injected In order to anes 
thetize tlie fascia and pentonenm, it is onh necessary to infil 
trate the muscle lying upon it If adhesions are likelv to be 
encounteied, the infiltiation should extend «ome distance on 
either side of the propo^^ed line of mci^ion (Fig 60) , bv “so doing 
the desired area of pontoiioum is ancstlietized In the average 
«car henna this «hould include an area tno inclies beyond the 
opening of the hernia 

Exploratory Operations 

Xot infiequentlj local anesthesia finds a useful application in 
exploratoiy oi confimatory abdominal section, especially in 
causes in vlnch a lesion, u«nall\ a malignant tumor, is believed to 
b inoperable, \et the patient demands the benefit of the doubt 
In such patients an exploration under ether is an operation of 
some magnitude, hile itli local ane'=the‘:ia it is no more than 
an inconvenience Should an opeiable le'=ion bo di^coiered, its 
removal ma^ be undertaken at once under local anesthesia or a 
general anesthetic raav 6e adminisfered If, for instance, an 
operable pylonc tumor i& present, a gastroenterostomj niaj be 
done under local anesthesia if the patient’s condition demands 
it and the removal of the tninor may be undertaken at a later 
day, if the patient is in a much reduced state If not, the opera 
tion mav be completed imder local anesthesia at the same sit 
ting 

Local anesthesia is suitable for exploration onlv when the sur- 
geon has in mind a definite condition to exclude or confirm 
AViien he has only a vague notion of some abdominal lesion. 
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local anesthesia i\ill not be satisfactory, because it does not 
give opportunity for aimless A\andermg about in the abdominal 
cavity 

The tcehnic of an exploratory incision does not differ mate 
rially from that of any other incision If the operator expects 
the patient to remain in bed for a day or tn o only, as m opera 
tions for confirming a diagnosis, the incision mil be planned 
in position and length so as to admit of the firmest immediate 
closure of the wound Thus, in case of carcinoma of the stom 
aeh a short incision high m the epigastrium will settle the ques 
tion of glandular metastasis and operability through an incision 
that admits at most tn o fingers The same rule applies in cases 
of chronic jaundice, with suspected tumor about the gall ducts 
and over the sigmoid or pubes m malignancy of these regions 
With a short incision firmly closed the patient need not bo con 
fined to bed at all Consequently the surgeon gams the patient’s 
consent for early operation and the patient gains the surgeon’s 
consent for late exploration The former often and the latter 
occasionally, result in vast good to tlic patient and much satis 
faction to the surgeon 

The method of infiltration for exploration in any region is 
tho same as that for typical abdominal incisions already do 
scribed The method of closme and the material used should 
be chosen according to the site and type of incision and vMth 
respect to the condition of the patient If the condition of the 
patient is such that lie should not be in bed long, the wound 
must be securely sutured AVhen the patient is to bo allowed 
to be up at once, the w ouml should be sutured w ith chi omic gut 
If m addition the patient offers conditions which make a dis 
tiirbed wound healing probable, as m dnabetes or jaundice, fig 
ure of eight silkworm gnt sntmes, in addition to the catgut, 
furnish additional <5eeuijty 

Operations on the Stomach — Operations on the stomach lend 
themsohes particularly to ‘satisfactory performance under local 
anesthesia because of the relatively long mesentery of the 
‘Stomach and the consequent ease of acees'; If the incision be 
of sufficient length the organ is casilv brought into the oporativ e 
field without undue tugging Tlie ‘«mglc exception is laigc m 
filtrating ulcers at the pvloms 
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Tiieie IS no pain in eitliei the ^Jutuiing oi tlie cutting of tlie 
stomach 

In iniicb leduced patient'*, long the Mctims of a pjloric scar 
■which causes gieat dehjdiahon, the operation iindei local an 
estheaia is particnlarh indicated and because of tlie emaciation 
of the patient and the associated dilatation of the stomach, is 
correspondmglj easA In '*nch casej» theie i** ne\ei a particle 
of tiouhlc in poifoiTQing the operation One must be familiar 
with this fonn of operation befoie he can piopoih o\aIuate the 
mfluenee of splanchmc ane-'thesia 

Local anesthe''ia lu stoinatli opeiations finds its chief \aliie 
because the patient is little pione to postoperative nausea and 
eoncequeuth is able to take liquids by the mouth, '•oon aftoi 
opeiation 

Gastrostomy — A'* a lulc, tins opeiation is leqiuicd foi cai 
cinoma of the csophagu'* and is usnallv peifoiined when the 
stomach can no lougoi be entoiod by '•oimds or tube*’ Reliable 
evidence as to the size and position of the stomach is difficult 
to secure, but it mav be as«umed that m such condition the 
stomach is much contiacted An opeiation should, therefore, 
be selected VThich maj be peifoinied with the lea«t possible true 
tion upon the stomach 

A line four to si\ inches m length is infiltrated over the mid 
die of the left lectu- muscle bcgmunig well up at the costal 
maigiii The incision m the abdominal wall ‘should be long 
enough to allow the stomach to be distuigui'^hed from the colon 
by inspection The technic is that alreadv de‘=cribed foi the 
abdommal mci«ion Before tlie fascia melted, the tiansrer 
sails fascia should be infiltiated for an inch or more on each 
side of the propo'^ed inci'^ion, so that the stomach may sub 
-'equenth be attached to it without pain and to allow easy re 
traction of the mu«cle 

"U'ltzel’s or Senn’s opeiation is the pieferable one when the 
stomach is much contracted AVhen it is not contiacted, any 
operation desired may be selected The stomach is not sensitive 
to suturing, but is very sensitive to the traction, particularly if 
it IS adherent due to mfiltiation of the malignant growth or to 
reactive proce‘==e'= It should, therefore, be gently lifted to the 
incision by means of forcep** or the fingers 
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Gastroenterostomy — The prelunmarj blocking maj be made 
either as an ellipse or m a straight line The important thing 
IS to ha\e an incision of sufficient length and fai enough doun, 
in relation to the inferior border of the stomach, in order that 
traction upon the a iscera ina> be reduced to a minimum Inas- 
much as the operation is nsuallj done for pjlonc obstruction 
the loiver border of the stomach must he previouslj determined 
bj \ raj e\amination 

The line of infiltration in the skm should be bi\ inches long, 
so that the incision in the fascia may be at least fi\ e inches long 
A longer incision is reqmied than when opening under ether in 
order that the jejunum can be located and coapted to the stom 
ach without too much tugging This is the most important 
point in the planning of the operation IVhen the operation is 
done for inoperable carcinoma of the p^lo^us and the stomacli 
la much bound dow n, the posterior operation should not be nt 
tempted because tugging on the stomach is particularlj likelj 
to be painful on account of the infiltration of the nails Since 
the operation is at best but palliative, ultimate results are of less 
importance than those in cases of benign stenosis The antenoi 
operation is, therefore, the method of clioice in these palliative 
operations In cases of benign stenosis the posterior operation 
is indicated and is hkelj to be easilj carried out, particularly 
if considerable dilatation is present 

In either operation whether the use of clamps is adMsable or 
not depends upon whether or not the parts can be brought upon 
the surface of the abdomen If the operator is compelled to 
i\ork m a measure within the abdominal nound, long clamps 
may exert a continuous tugging In such cases, short clamps 
like the Bartlett clamp may be used to advantage They can 
be u^ed in any position In this cUmc clamps are no longer 
used even when operating under general anesthesia 

Feeding may begin withm a few hours after operation in most 
cases, because there is little or no tendenej to \omit This is 
often a matter of importance m patients uho are much reduced 
by starvation 

Gastrectomy — The remo^al of a part of tlio stomach ^ilion 
not bound down is easily accomplished The onlj difficulty will 
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come in severmg the duodennm The section and suturing 
should be done in the depth of the uonnd \nthout undue effoit 
to bring it into the abdominal incision Traction on this area 
may excite lomiting For this operation clamps are n‘=ed in 
the usual manner Cru'shmg of the stomach does not produce 
pam 

Operations on the Large Gut — Opeiation's on the laige gut 
under local ane'^thesia are wsuallv called for to secure temporar\ 
lelief in much ledueed patients with obstruction of unknown 
origin or in patients too sick to permit radical operation Sucb 
operations mnv be called for m any part of the colon 

Operations on the Cecum — The removal of the cecum is easily 
accomph'^hed unless there are adhesions from the disease Un 
less this IS the case the colon is easily mobilized by incising the 
peritoneum lateral to the colon Simple cecostomy is the sun 
plest operation to perfoim and the one most often called for 

The abdominal wall i» infiltrated along a line 4 mches long 
Tlie cecum is leadili recogmzed bv its taeniae The suturing of 
the gut wall to the peritoneum and fa«cia is not attended bj 
pain If the condition of the patient permits, the opening into 
the gut may be deferred for one or more days in order that ad 
hesions mav form The incision mto the gut ma\ then be made 
by means of a knife or a canterv without producmg pam 

Colostomy — Permanent drainage of the colon m the region 
of the ''igmoid is most often called for because of ob'^truction 
due to malignant di'-ea^e The opeiation requires cutting across 
ma'='=ive bundles of muscle which are more or le^s richly supplied 
with blood vessels The thorough infiltration b^ novocaine 
epinephrine give« a relatively bloodless field and permits the 
retraction required to secure the gut The length of the in 
eision should be from three to five mche*:, depending on whether 
or not it IS desirable to explore the abdomen in order to find 
out whether the legion cniising the obstruction is operable The 
segment to be drained i** biought into the wound and held bv 
a row of suturC'- surrounding the proposed opening if a per 
manont colostom^ to be made If the gnt comes well into 
the wound, it can be retained in po ition bv parsing a glas« 
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rod beneath it The mesentery in tins region is long enough 
to permit the deliverj of tlie gut without causing pain from 
traction The tumor maj then be remoied at a subsequent 
operation 

Appendectomy — Either an oblique or mid rectus incision ma> 
be used (Fig Gl) A lineal infiltiation of the skin is made, 



iig Gl — Linoar infiltration with secondary deep infiltration lines for tie inci->ion 
for sente appendicitis 

followed b} mTssi\e infiltration mto the muscle The muscle 
injections block nor\es effectuallj and pciinit considerable ma 
nipulation of tlie tissue medial to them 
The ease witli which the appendix can be rcino\ed depends 
upon the location and mohiUtj of the cecum When this can 
be brought into the wound easily hut little difficult} will he 
experienced in the oi>eiation, hut when the cccnin is fixed 1)\ 
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inflaimnatoi\ aclliGMon'! oi A\hen the appendix is letiocecal the 
operation maj be by no means easj Difficultv is particularly 
likelj to an^e in the peiiod of subacute inflammation three 
to SIX iveeks after the acute attack It is this uncertaintj as 
to the local condition which contraindicates the u=e of local 
anesthesia as a routine measure I elect local anesthesia for 
appendectomy only ivlien theie is some contraindication for gen 
eral anesthesia 

In acute suppurative le'-ions m uhich the ab^ce'ss is A\ell 
■\\ ailed off, I haxe inanv times slid the patient to the edge of his 
bed, infiltrated the abdominal wall as de'cnbed opened the ab 
sce':‘ 5 , introduced the tube and allowed the appendix to remain 
for a «econd operation This phn is paiticuhrh worth wlule in 
emergency practice in the countiw There are many situations, 
I am sure, m which patients would be better off if "o managed 
rather than transported to more faxorablc sunoiindmgs All 
that 18 es'sential for tins opeiation is a good <%ringo and a diag 
nosis 

Gall Bladder Drainage — IVhen a gall bladder is long enough 
to reach the parietal peritoneum, drainage can easil} bo done 
under local anesthesia A line in the skin and deep layers, 
three inches long, parallel to the costal boi*der and an inch be 
low it, IS infiltrated and incited The gall bladder may then be 
grasped and pulled out into the wound and anchored either be 
fore or after a drainage tube has been placed This method is 
particular!} desirable when the condition of the patient is un 
favorable and when the gall bladder is much distended and can 
be palpated through the unopened abdominal wall 

IVhen the gall bladder is to be drained for stone‘=, or when 
the common duct oi pvloius is to be explored, a long vertical 
incision IS preferable UTien the gall bladder alone is to be ex 
plored an incision parallel to the costal margin is preferable 
It gi^es better access to the gall bladder than the longitudinal 
inci'iion, but is not so well ^suited for reaching the pvlorus and 
does not pennit an examination of the appendix 

The operation does not differ from that done under general 
anesthesia, if the gall bladder is long enough to reach the inci 
Sion If traction is neces'-ar\, the operator has the choice of 
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supplementing local injections by inhalation anesthesia, or 
draining the gall bladder deep in tlie abdomen and allowing the 
drainage tube to supply the distance between the gall bladder 
and the abdominal u all The chief difficulty in this plan is the 
proper protection of the environment while the stones are being 
removed 

The remo\al of the gall bladder is not difficult if there are 
no adhesions and there is no inflammation If either or both 
of these handicaps exist, the operation is tedious and difficult 
Superficial abscesses about the gall bladder may be drained 
after infiltration through an incision parallel to the costal hor 
der much as described for the drainage of walled off appendi 
ccal abscesses 

Generally speaking, gall bladder work is unsatisfactory be 
cause the first requisite to good gall bladder tcchnic is proper 
exposure of the field of operation, and this can never be ob 
tamed as well under local anesthesia as under ether 
Therefore, local anesthesia is useful chiefly by permitting 
drainage of the gall bladder m tiding the patient over critical 
periods until such time as a radical operation under ether can 
be safely undertaken The chief indication is in obstructive 
jaundice In operating on jaundiced patients particular at 
tention must be paid to hemostasis because the anesthesia tends 
to close temporarily vessels which later will bleed 
Perhaps sometimes splanchnic anesthesia will solve tho prob 
lem, but at the present time it has added little This is due 
for the most part to the fact that in just those cases m which 
it IS most needed the adhesions make it impossible to reacli the 
sympathetic ganglia 



CHAPTER XLV 

PARAA^ERTEBRAL AND SPEAXCHNIC ANESTHESIA 
The lecent development*? m the ii-se of spinal anesthesia have 
eliminated splanchnic and paia^ertebial anesthesia as a 
method of choice It i*? a method of election only in cases in 
Mhich spinal or inhalation ane'-thc'-ia is contraindicated 
The difBcnlty of pa'^smg a needle accuiatelv, deeply into the 
ti':'!nes is a con'^iderable one In order to pass a needle 8 to 
10 cm into living ti'-sne with anv degree of certamtv, it must 
be of considerable caliber Such a needle mu?t be of 18 or 20 
caliber Thinner needle' are deflected too much bv the tissues 
to make accuracv m direction po««ible A needle of this size, 
should it penetrate a con'iderable ve«'el, i« capable of domg 
con'iderable nu'claef A fact uluch 'cem' generalh to be o^ er 
looked 1 ' that it i' Tnuoh ea'ier to pa" a needle occuratelv m a 
cadaver than in a liMng bod^ LiMng ti"uc« deflect all but 
large sized needle' vhile m dead ti'sue a hne needle can be 
pas'ed ^Mth almo't iineirmg accutacv Tor m'tance when m 
practice, I could hit the ga«'erian ganglion the fir't trj nineteen 
tune* out of t^ent\ in the cadaver, in the living subject it was 
quite another matter 

In paravertebral and splanchnic ane*tlie'=ia the thick muscles 
of the back mn«t be penetrated Specific mea'urements are of 
little value because the thicknc'': of the lavers of the «oft part« 
vanes so much in difloient subject' It becomes neces=arv, there 
fore, to find some landmark in the deeper regions and when tlu" 
1 “? found, the needle i' rediiected from thi' point It is the 
pa'^age of the needle from tlu*? fixed pomt from wluch the de 
flection' of the needle are annoving for we have no defimte a^ 
of Icnowmg \\hethei the needle ha' pa"ed to the ol)]ective point 
oi not 

It niu't be remembered that Avbat we *:eek to gam i*? •=a\ 
mg the inconvenience' and dangers of a general anesthetic In 
the graver operation®, such as tho'e for which the®e form® of 



156 


THE rrCHMC or local AlSLbTIlCblA 


anesthesia are u'^ed eomenienee of anesthetic is not a factor 
that weighs heavilj The dangers of a geneial anesthetic loom 
large only m exceptional cases nolabl> m heart and lung dis 
eases It is in such cases onh that nti\e lilncl in„ becomes im 
portant In the vast majority it is not the anesthetic that men 
aces our patient In gall bladder operations it is the dreaded 
embolism, the ascending cholangiti^ and certain conditions, as 
prolonged jaundice, that make the disticssing mortality The 
form of anestliosia makes little difference in the prognosis 

Any method that makes it necessary to supplement the local 
anesthesia by a general, can never be a method of choice 

It may be put down as an axiom in local anesthesia that 
if the surgeon starts witli local anesthesia and must switch to 
other he has injured his patient The patient would liavo boon 
better off had ether been given at the start Besides the ex 
citation caused bj the failure of the local anesthetic the patient 
has had a prehminar> bjpnolic as well as the local anesthetic, 
both factors injurious to the patient who must take ether Un 
less the operator is all but infallible with local anesthesia, he 
had bettei stick to ether 

Paravertebral Anesthesia 

But for the difficulties just mentioned, the blocking of the 
spinal ner\os at their point of exit at the intervertebral for 
amina would be an ideal procedure Another difficulty is the 
large number of separate injections that are rcquiied in this 
form of anesthesia Tliese injections are time consuming and 
trying, for both the patient and the operator The amount ot 
solution used in any nerxeblockmg is inverselj proportional 
to the ccrtaintj of locating the ner\e Since in this situation 
the approach to the nene with the needle can never bo more 
than approximate, the amount of fluid used must be increased 
m proportion Since also a considerable number of nc.r%es must 
be blocked, the amount of fluid u'^cd is increased with each 
nerve injected 

The two factors must therefore be kept in mind, Hit amount 
of fluid used and the teebmcal difficulties of the injection The 
strength of the solution and the amount injected rccomnu ndod 
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by the \aiiou'' operator^ aie '•omethin^ a-' tollows, Lawen ad 
a ises 10 c c of a 1 poi cent Kappis 5 c c of a IV 2 per cent , 
Siegel 15 to 20 e c of a poi cent '■olution The total amount 
of novocame ii«ed in each ca'^e accoiding to the'^e operators 
varies between 15 and 30 giains of novocame Since tlie pa 
tient'? receive ^4 to 1 j giam of morphine or its equivalent before 
infiltration of the local anesthitic i«; begun, it can readily be 
«oen that one must have a faiilv hii<k\ patient to begin with 
01 he could not '^tand such a load ot drugs 

^Vlien all thc'e factors are considered it will be seen that 
paravertebral blocking belongs, except m verv exceptional 
ca'JOs, to the “«tunts ’ in local anesthesia and falls to the lot 
of enthusiasts and not the lank and file of operating surgeons 
who aio interested only in the ^election of the method best 
suited for a given ca'o and have no interest in coddling infant 
idea« in local anesthesia 

At the same time tiie theoretical pioblems aio so enticing that 
continued effort toward the pcitcetion ot such a piocedure 
«liould be encouiaged in those w ho h iv v had the proper training 
and favorable «uiioundiug» 

"When It comes to selecting these raie m'stances in which 
paravertebral anesthesia choald bo ^elected bv those competent 
to do it, one is thiown at once into solemn thought In opera 
tion's on the thorax it mav be used, but it is easier to reach 
the intercostal nerves at the angle after the nerves have passed 
between the intercostal muscles In giave abdommal lesions 
which involve the splanchnic area, it is theoietically indicated 
^Vlien one attempts to designate such lesions, he may mention 
infections about the gall bladder, extensive involvement about 
the cecum or colon, pelvic lesions of various kinds and mfec 
tions of the kidnevs In the gall bladder infections, simple 
drainage after infiltration of the recti muscles, then a wait for 
the infection to subside stem® to me the safer surgery In 
kidnev surgery it mav be emploved, but it is easier to do a 
straight infiltration along the line of the proposed incision The 
same mav he said in opeiation on the colon For pelvic opera 
tions when general anesthesia is contraindicated spinal anes 
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thesia IS preferable to the paravertebral The indispensable 
place in \\hich para\ertebial anesthesia has no substitute is in 
operations on the tlioracjc esopliagus 
Technic — The direction generally given is to make the in 
section vith the patient in the sitting posture Kronig and 
Siegel have a chair in vhich the patient sits while the injection 
IS made Any patient able to assume such attitudes for the 
duration of time needed to make the injections must have a 
pretty good circulation and a bellj free fiom inflammation If 
I found a patient of mine in this position I would call foi 
general anesthesia, being assured that no contraindication to 



general anesthesia exists The patients in vhom I have used 
paravertebral anesthesia have been too sick to sit up and their 
bellies too sore to make it possible for tiiom to bond forward 
Therefore, my description must concern the patient vlio can 
he only on his side 

The nerves to be injected must he selected The number 
vanes between two and four In locating the desired point Oil 
twelfth rib is the most convenient guide When the spinous 
processes have been located a point is located 4 or 5 cm lateral 
to this (Fig 62) The needle is passed diiettlv inward until 
the nb of the transverse process is reached The point on the 
needle where it emerges from the skin is marked with an artorj 
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clamp A point a centimeter neaier the ba^e is marked and the 
needle is passed to tins depth while the point is directed me 
diall> From 10 to 15 cm may be injected at this point 
In extensive operations on sick patients I prefer to use 
quinine foi the skin infiltiations, reserving the novocaine for 
the perineural injections By this means one can keep the 
amount of noi ocaine inthin safe limits 
In addition to the paravertebral blocking it is well to in 
filtrate the abdominal wall in the usual manner By the time 
the abdomen has been opened the blocking infiltration has had 
time to act Just how much the blocking has helped, it is 
difficult to saj I have u':cd tins method repeatedly in opera 
tions on the kidne\ 

Splanchzuc An^thesia 

The object in this technic i& to deposit the anesthetic «olution 
in the neighborhood of the semilunar ganglia This may be 
accomplished b) passing the needle past the bod) of the first 
lumbar vertebia to reach the neighboihood of the ganglion 
This ma) be designated the posteiioi (Kappis) method The 
other Is porfoinied fioni in front after a lapaiotomv has been 
pel formed 

The posterior loute has the great ad\antage in that the injec 
tjon 18 made befoie the abdominal incision is made, making it 
po'-'-ible to allow a «!ulbcient time to elap-'C for the anesthetic 
to take effect, before the operation is begun This method 
attempts to achie\e in one or two injections the ^ame results 
on the sjmpatbetic system that manv more injections accom 
plish m the paravertebral method 

The tivAeiicit ewsws to perSoTtii if there ute TiO patho 

logic pioce'jses to interfere with the access to the posterior 
pnrietc« It ha's the disad\antage in that the injections are 
made after the abdomen has been opened and the question 
arises, what «hall the operator do while the anesthetic is taking 
effect? What one natuially does is to proceed with the opera 
tion, and if he operates leisnrelv the anesthetic effect may begin 
before he ha«! finished the operation 
Posterior Route — The patient is placed on his side and the 
twelfth nb and the first lumbar ‘spine are located hj the tips 
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of a finger and tlinnib At a point about four fingerbreadtb' 
from the midlme of the spine the needle is pa'-^ed inward and 
towaid tlie median line (Fig 63) The aim is to «tiike tlie 
side of the \ertebra which is usuallj about 9 cm from it The 
needle is then parth withdrawn and the needle reintroduced 
and passed nioic lateralward, the idea being to pass along the 
side of the bone Labat is of the opinion that the needle should 
not pa'is more than 1 cm deeper than when the needle impinged 
against the side of the xertebral bodj This is a safe precau 



tion but at that depth the ganglion will not be reached There 
IS con«ideiable peculiarlj resistant fat about the ganglia which 
elevates them for some distance from the bone If one proceeds 
cautiously one may go a centimeter deeper if he proceeds with 
a drawn piston so that the blood a\ill appear at once in the 
barrel of the syiinge if a acsvel i«! entered 
It IS sometimes stated that if a needle passes into a ^e'■sel 
and IS at once withdrawn no blood will escape This is not 
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tine Eieii a fnK needle, if it penetiates a \e'-sel, ^ill be 
follo\\ed b) the escape of blood If an aiterv of ^ome ‘-ize is 
penetrated, a fine ^pra\, as fiom a fountain, will appear for 
a ‘= 1101 1 time, even if a needle as «:niall as 26 gauge is u=ed 
This usualh stops m a few moiuents but it may gi\e one a 



Fig G4 — tr Hepatic plexus 6 portal vein e inferior vena eaia d ‘cmilunar 
ganglion t splenic and gastric plexoses f <einilimar ganglion g abdominal 

thrill while it la^ts and gi\e him moments of apprehension 
nhen u«ing a laigei needle 

"Wlien the needle passes to the desired deptli the iio\ ocaine 
solution IS injected Kappis uses 30 to 40 c c of 1 per cent 
solution Labat U'-es 25 to 35 c c of 1 per cent solution 
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Just tlie dcgiee of diffusion in tlie ti^'Sne one gets uith sucli 
a solution in the hi mg subject is difficult to predict In tlio 
cada\er the diffusion is great but in the liiing the local ox 
pansion of tissue )<5 gicatei and the liiiid doe'^ not leadi so 
Hide an area 



PitT (53 g Inferior vena caTi t> hepatic arterj c, portal 'em d abdominal 

aorta e Bpleiue artery 

The factor that has preiented me from using this method 
of anesthesia A\ith an> degree of enthusiasm is the topograpli\ 
of the ganglia The\ are uideh diffu-id (I’lg (>4) in no 
definite location or form and tltej are imbedded in that pocu 
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liar form of fat that one finds about the coionaiy arteries It 
IS characterized by the fact that no difference hoi\ much tlie 
subject may become emaciated it does not disappear It cuts 
AMth difficultj, nhich mahes the complete di-st^ection of the 
sympathetic sj'stem such a ta«k This fat, I am suie, seives 
as an insulatoi against the absoiption of the anesthetic fluid 
by the ganglia 

The Anterior Route — This loute demands an inci«ion before 
the blocking can be begun The stomach and les<ei omentum 
aio e\po‘:ed The technic is as follow^ (Fig Go) The index 
lingei pushes the stomach to the left until the index finger 
leaches the bodj of the veitebra The aoita is readih palpated 
and IS pu'^hod to one side to poimit the needle to pass The 
solution IS injected at the lateral bordei of the \ertGbra The 
injection is made below the celiac a\i« On the right ■'ido the 
finger finds the space between the paneieas and the hepatic 
arterj and the fluid injected here Braun uses 50 c c of Vz pci 
cent solution while Panchet uses 20 to 40 cc of a 1 per cent 
solution Just how long it takes the solution to act, m the 
judgment of the larious opcratoi«, does not appear Fan 
•states that about the hepatic duct anesthesia appears instanth 
That IS too fast I am not sure that it will over appear Tlie 
truth likelj lies •someAvhere between tlic'ie two extremes 

There are two geneial drawbacks to this method The one 
has already been mentioned, namelj, that having made the m 
jection, the operator has a patient before him with the belly 
open and likel> twenty or tbirU minutes to wait before anes 
tlie«ia can reasonably be expected to appear The other is more 
vital Before one can make the injections aboie mentioned, 
the vi‘=CGra must bo di^^placed If the organs are so movable 
that this can be accompli'^hed one can proceed without difficult! 
without making the injections at all Patients who are seriouslj 
^ick so as to make ether undesirable ncarlv alwaj s have patho 
logic changes in the neighborhood of the common duct so that 
the injection point cannot be reached 

Let it be repeated that our mortality from gall bladder sur 
gerv IS not a'=soeiated with the anesthetic Therefore, I still 
belic!e, de'ipite the popnlantv this method ha«: enjoyed in re 
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cent Tear's, it must still be clashed as a stunt and is more suited 
to attiact tbe liegmnei than the 'eavoned campaigner ulio has 
gone through all methods and knou<5 from whence his disasters 
come 

Stomach ‘-mgei^ could well be done more fitqucnth under 
local ane'-thc'ia heeau«Je of the lessened disturbance after ane^ 
Ihesia fiom ^ omiting and di'^tention If the stomach is adherent 
‘:^^upathetlc blocking cannot be done and if it i‘5 not adherent 
one does not need it, for the opeiatioo can be done m perfect 
comfort for all concerned 

■\lhat IS the proof that we icalh get a blocking of the s^nl 
pathetic SI stem? Ob\iou'=l\ enough, the anesthesia of the part 
The difficultv is that it is so difficult to judge ju«t liou much 
anesthesia one has secured b\ lu« injection of the s\mpathetic 
ganglia Often in doing abdominal work when onlv the ab 
doininal walls are ane'tbctized one «cenis to be able to do almost 
anything without causing the patient discomfort If one had 
u^ed «planclinic blocking one would be ent]iu'5in«tic about the 
method It i& onh after one has tried the 'amo operations on 
the annous types of patient", with simple abdominal wall anes 
the»ia and the same plus "Miipatlietie blocking, tliat one is 
entitled to express an\ judgment as to the aalue of the two 
method" The personal equation of the operator is a great 
faetoi gcneralh overlooked One of mj good friends refuses 
to hale am thing to do with local anesthC'ia in anj form He 
thinks he i*- too tendei hearted The fact is, he is just plain 
clum"A and no amount of trainmg would make it possible to do 
local anesthesia Again the beginner is often prone to overlook 
foc-f fi\ff f jf/e IS cweisf/jg- fhe pa^Ie^(t psia If 2«? gefs fc? , 
thinks he has peifonned the operation under local anesthesia, 
or perhaps he has laid the patient cold by narcotics 

Ham of the current writings, on local ane"tlie"ia bear ver% 
obviouslv the mark of hm ing undergone a new expenenco w hieh 
thoN aie eager to proclaim to the woild It reminds one of 
the vouug swam who fir-st kis'-es bis sweetheart in the moon 
light He thinks he has discovered something new and wholl\ 
new He lias and he hasn’t it depends on the point of a lew 
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Actual facts arc too scarce in the literature Meeker' has 
done a great seixice b^ presenting his results In 42 cases of 
splanchnic anestliesia a general anesthetic had to he called for 
in 18 cases If, in the hands of an expert under the most favor 
able surroundinff" ‘^ueh impeifeet lesults arc obtained, what 
may the average man expect^ 

Having operated manv times, using sometimes the splanchnic 
blocking and more often omitting it, I cannot regard the 
mea'^ure with enthusiasm Thcoreticallv the method should aid 
in eliminating shock 3 ust as ‘spinal aaei5the<5ia has done a\'a> 
■with shock followmg major operation^ on the thigh Shock, 
however, has ceased to be a factor in upper abdominal surgerv 
when operating under ether Certaiulv m conditions iMth vast 
adhe'sions splanchnic blocking does not ^lecure a ‘^utScient anes 
the«ia, at lea«t not in niv hand« Therefore it seems to me that 
splanchnic ane«the'ia piesonl« a liope rather than an achieve 
ment 
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CHAPTER XV 

SACRAL BLOCKING AND TKA\SSACR\L 
ANESTHESIA 

To Catbelin belongs the credit foi first investigating tJje 
feasibilitj of producing surgical anesthesia by introducing a 
solution extradurallj He u'jed cocaine and nas enabled to 
induce anesthesia o\er the entire bodj of a dog bj the use of 
3 c c of a 1 per cent solution In the human subject he injected 
tbe solution tluough the hiatus sacralis into the sacral canal, 
but nas unable to produce satisfactorj results vitb safe quan 
titles of the anesthetic Stochel further developed the method 
b> using the less to\ic cucaino and novocainc Bj the use of 
30 c c of 0 5 per cent novocauie solution he ■was enabled to re 
duce the pains of parturition materially 

In 1910 Lawen modified the tocbnic of Cathelm and Stockol, 
and was enabled to produce constant icsults It liad previouslj 
been slio^rn b> anatomists, and bj injection experiments of 
Cathelm and others, that the epiduial spice surrounding the 
dura from the hiatus to the foramen magnum comprised the 
area between the dura and the intemal periosteum and liga 
ments of the canal The solution, therefore, comes into contact 
with the nerve roots aftei tliej escape from the spinal dura 
after tliej obtain an imestment from that membrane As 
Hartcl justlj remarks, sacral anesthesia is reallj a perineural 
blocking differing essentiallj from the intradural or spinal 
anesthesia Law cii, desirous of confining the action of his =oIu 
tion to the lower part of this canal, injected his patients wink 
in the sitting position, or made the injection in the lateral pc';! 
tion and then allowed them to sit upright until anesthesia was 
induced lie increased the concentration of Ins solution and 
determined that less than IH to 2 per cent 'solutions were not 
effective In order to reach nerves high enough m the canal he 
determined that at lea«t 20 cc of the solution was rcrjuired 
Gros showed that the efficioncv of the solution could he in 
creased bv' the addition of sodium bicarbonate 
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Sacral Blocking 

Technic — Tlic saeial canal teiminates below in the hiatus 
sacralis, a triangulai opening the lower angles of winch aie 
marked bj the sicial cormia and the apex bj the termination 
of the crista sacrahs This opening varies in size It inaj' be 
great^} enlaigcd b^ the failure of one oi moie of the arches to 
close, and mai, be lodueetl ui size b\ an osseous bar and even 
entiieh closed bj osseous changes in the membiane wbicb 
co\ ers it The biatu‘5 i-s nornialh co\ eicd b\ the posterior sacro 
coccjgeal ligament B\ pTJsmg the finger along the spines 
of the sacrum fiom abo\e domiwaid this membiane is u<5iially 
leadih palpated Lawen has aptU coinparecl the «5cii'5ation this. 



membiane pioducos when palpated with that of a fontanelle 
E\en in fat person'' the dcpiC'^siou can bo noted with consider 
able di''tinctne'-’' hen this i'' not po''''ible one can find the 
hiatus with the needle bj gently feeling the i aj into the canal 
nmch as one seaichcs tor the foiamcn o\ale when injecting the 
gassexian ganglion I5> this means the canal can always he 
found and one need not, as Lawen does, exclude fat per'-ons from 
the nte of this method 

It mo't con^ enient to place the patient in the left lateral 
position with the knee'- drawn up (Fig 66) The finger of the 
left hand locates the hiatus A sjnnge, armed with a small 
needle, is then u«cd to anesthetize the skin and to locate the 
hiatu« accuratelj It not difhcult to recognize the foramen 
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The needle meets an elastic resistance quite unlike that offered 
by bone A little inciease m pressure forces the needle through 
and it then passes u ithont resistance The sensation is like that 
produced by passing the needle through the pleura into a 
pleural exudate IVhen the foramen lias been located, the small 
needle is withdrawn and a larger and longer one substituted 
If one regards the feeling of the patient less, the larger needle 
may be used throughout 

The depth to which the needle enters must be noted The 
termination of the dural sac is at the 2nd or 3rd sacral ver 
tebra, which is from 6 to 0 cm from the hiatus As soon as the 
needle passes the membrane, it is m the canal Inasmuch as 
the closure of the canal is not complete, it is desirable to deposit 
the fluid as near the ner\e roots as possible without endanger 
iiig the dural sac From the measurements abo\e quoted a 
depth of 6 cm would seem to be entirely «afc An ordinary 
needle may be used, but m older to avoid inpirj to the venous 
plexus winch fills the canal, Sehlimpert uses a needle con 
structed like a trocar After tlie membrane is perforated, the 
sharp point is withdrawn and the needle pu'^liod upward AVith 
such a needle the danger of wounding the dural sac is obviated 

Instead of using this complicated apparatus, I piefei to use 
a common needle vihich is introduced witliin the canal and the 
empt} sjnnge attached The piston is then partl> withdrawn, 
so that a vacuum is produced in the barrel of the syringe, and 
the needle slowlj passed upward If the ':pinal canal or a blood 
V essel should be entered, the accident is made manifest b> the 
appearance of their respective contents in the barrel of the 
syringe The danger of puncturing the dura must bo verj 
slight I have tried repeatedl} to aspirate it but have never 
succeeded The reason is that the curve of the sacral canal is 
«o great that the needle impmges against the posterior wall be 
fore the dura is reached Should the dura be punctured the 
direction of the needle must then be altered After tlie needle 
has entered to a pioper depth, the syiinge is filled with the anes 
thctic fluid and reattached to the needle and its contents slowlj 
injected At least 20 cc of the solution must be used 

^Yhen a sharp needle is nsed the dur<al sac may be avoided 
bv directing the needle to one side or other of the median line 
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(Fig. 67) according to Lavren. Likewise, in order to avoid per- 
forating the nerve roots, the outside end of the needle should 
be moved toward the body after the membrane is past, in order 
that the point may approach the posterior wall of the canal. 
I disregard these precautions, and, in order to injure the vessels 
as little as possible, begin the injection of the fluid as soon as 
the needle passes the membrane and continue the injection 
slowly as the needle is gradually passed upward. In this man- 
ner the veins are to a certain extent pushed away from the point 



Fig. C7. — Direction of the needle in sacral blocking. (Lavren.) 

of the needle by the escaping fluid. Should a vein be punctured, 
only a small quantity of fluid would be injected into it before 
the needle passes on through it. In this way 20 c.c. of the fluid 
are injected in the course of two minutes. 

Solution Used. — ^According to the investigations of Gros the 
addition of sodium bicarbonate causes the novocaine to pene- 
trate more readily into the nerve sheaths. Lawen on the basis 
of abundant experience, recommends the following: 


Sodium bicarbonate 
Sodium chloride 
NoTocaine 


oas 

OJ 

0.6 
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Tins IS prepared jn a powder aud. is dissolved in 30 cc ot 
water It gives a 2 pei cent novocame solution of which 20 c c 
IS injected 

He also uses a weakei solution as follows 

Sodium bicarbonate 0 2 

Sodium chloride 0 2 

Novocame o 75 

This IS dissolved in 50 cc of water to make a I'/i per cent 
solution, of w Inch 20 to 25 c c is injected 

The solution is piepared by dissolving the powder m the 
given amount of cold water and bringing it to the boiling point 
This brief heating assures a sterilization, according to Lawen, 
and increases its efficiency due, according to Gros, to the fact 
that tho heating converts a pait of the bicarbonate into car 
bonate which is still more h>droljtic Aftei the solution lias 
cooled, 5 drops of 1 1000 adrenalin solution are added Strauss 
adds sodium sulphate to prevent a decompo'sition of the odiena 
hn 

I have used a simple 1 pet cent aqueous solution with 1 gtt 
of adrenalin to the dram of the anesthetic fluid 

Extent and Duration of Anesthesia— Anesthesia becomes 
complete m about twentj minutes It is first noted at the tip of 
the coeej \ and extends ov er the pei ineum, and lateralh ov er the 
gluteal region The legion of the clitoris and that of the glans 
penis are the last to become anesthetized, then the hemonhoulal 
and perineal and la<t the dor'^alis penis The can've of the occa 
sional partial failure to reach the latter is that thej come from 
tlie pudendal plexus w liieh «onietinies deni es roots from as liigh 
as the first sacral segment In addition the middle hemor 
rhoidal, vaginal and inferioi vesical nerves are usuallj anes 
thetized The extent of the anesthesia of the latter nerves is 
often difficult to detcimine since operations upon tIio«o tissues 
inv olv e more or less traction w Inch maj pro<liico pain in i cgions 
bejond In operations upon the rectum, such as for a high 
fistula, or in amputations of the lectum when no traction is pro 
duced, no pain is experienced bv the clamping and cutting 
manipulations The piostate alco is insensitive to incision, but 
not to traction Paral}««is of the motor nerves aids inaleriallv 
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in traction Tlie sphincter and Ion ator am become las and the 
paits aboie arc leached with greatci facihtv than iilien operat 
mg under general anesthesia, bnt e\ eu with this aid the higher 
operations in the peh is may caii«e pain By using tlie Trendel 
enburg position Schlimpert and Schneidci hare secured anes 
thesia as high as the umbilicus In this position anestliesia 
seems to begm sooner, but is Ic'js ceitain than in the sitting 
position 

Schhmpert and Schneider lia\e found cacral anesthesia use 
ful m secnimg lelaxation during labor m old primipaias They 
have not found that the inteii'^itN of the labor pains is influenced 
by sacral anesthesia They used 50 c c of a 1 per cent ■solution 
The duration of anesthesia is fiom 40 mmntes to 2 hours and 
often lougei Sensation to touch often icturns before that of 
pain and the sensations mai be confused bj the patient The 
anesthesia u'=uall} subsides in tlic inierso order of its begm 
nmg, tbit i«, the glan* and the clitoii^ fii'^t legam their ■sen'*'! 
tion and the ano coccjgeal legion la«t 
Efficiency and Failures — I*a\\cn givcj> detailed reports of 80 
cases among winch there were 7 failures His operations com 
pii«ed hemorrhoids, inelauosarcoma of the anus, fistulas, hypo 
spadias and phimoses Schhmpert and Schneider leported 34 
operations comprising perineal repairs, curettage of inoperable 
caremomas, and lectoscopy and cystoscopy They recom 
mended it for forceps opeiations and foi the repair of obstetric 
lacerations To thc'-e Schlimpeit adds 55 cases in which there 
were 11 failuies In 12 general anesthesia had to be added 
because of the long duration of the operation In these cases 
the Trendelenburg po'=ihon was used 

ily own e'^perience with sacral blocking has convinced me of 
the value of the method in perineal operations It sometimes 
fails more or le^s, hut if one is ready to supplement the sacral 
blocking by local infiltration, the shortcomings of the method 
do not work much of a hardship By using this combined 
method I ha^e never Ind to resort to general anestliesia 
Transsacral anesthesia has been Hrgch replaced by low 
spinal anesthesia because it is much simpler and more certain 
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It IS an advantageous addition where inliltiation anesthesia is 
used in operations on or about the penncum 

I hav e found the method uniformly useful m the cystoscopic 
examinations of males oi for the sounding of structures I or 
this purpose partial failuies do not work as a great inconveni 
ence and since the patient is m comparative comfort, there is 
no disposition to liurry the examination Retention of urine 
has not followed its use in m^ experience 

The usual cause of failuie, aside fiom such gross errors as 
injecting the fluid outside the canal or into a v essel, results from 
the u«e of a too small amount of fluid Two onces of a 1 per 
cent '■olution give moie certain results than half this amount 
of twice the strengtli In passing (lie needle higlicr up, undo 
the piecautions previouslj mentioned and with the use of a 
large amount of the weakci solutions, few failures will result 

Untoward complications are few and unimportant Tin 
needle maj ho broken off by the sudden movement of the pa 
lient This is unhkelj to occur unless old rusty needles ai-^ 
used Sometimes the patient shows a degree of restlessness, 
probahlj due to the epinephrine, hut this soon passes off The 
large nerve trunks of the legs maj be anesthetized This mav 
lesult in complete sensorj anesthesia and may affect the motoi 
fibers to the extent that the patient is unablo to walk for sev 
eral hours This may frighten tlie patient, but ho may be as 
sured that the effect will disappear in a few hours This m 
vohement of the leg nerves occurs onlj when the injections are 
made high and a large amount of fluid is used 

High Sacral Anesthesia 

Several gjuiecologists, notably Sclilimpert, have proposed to 
extend the usefulness of sacral anesthesia This lias been 
achieved bj making the injections m the knee chest or the Tren 
delenburg position and bj mcrcasmg markedly the amount of the 
anesthetic fluid u«ed — usually 60 cc of a per cent novo 
came The first 20 e c are injected in the usual position and 
the remaining are injected more slowly after the pelvis has 
been elevated After ten to twenty minutes anestliesia will 
liave extended to the eightli dorsal segment, that is, anesthesia 
usually appears Lawen found that this took place in 91 2 per 
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cent and Kehrcr got it in only 80 per cent I ha^e tried thi': 
metliod but liave found it tinsatisfactorj To wait twentj 
minutes foi a certainty is bad enough, but waiting for an 80 
per cent chance is much wor^e "When failure results neithci 
patient nor surgeon is in the best condition to pioceed to general 
anesthetic The undesirable complications, too, ceem to be quite 
as frequent as in «pinal anesthesia and my preference is to go at 
once to spinal puncture if this tjpe of anesthesia is an anted 

Presacral Anesthesia 

Bj the term presacral anesthesia is meant the blocking of the 
nerves as they emerge from the anteiior sacral foramina A 
point lateral to the areas on the le\el of the sacrococcygeal 
articulation is selected and after a dermal wheal has been made 
bj a fine needle, a 20 gauge needle is parsed along the saemm 
parallel to the median line to the height of the second sacral 
foramen Twenty c c of a 1 pei cent solution are injected liere 
The needle is then withdrann and is directed more anteriorly 
until the no-^t foramen is reached Each foramen is then in 
jected m turn on both sides of the rectum Most operators make 
the mjection by the aid of the guiding finger in the rectum 
The method is un«atisfactory because it is troublesome and 
uncertain It depends on the accurate blocking of eight 
sopaiate nerves nhieh demands a marksmanship that cannot 
he achieved with certainty The amount of solution used is 
great, from 180 to 200 c c of a 1 per cent 'jolution, an amount 
which, to say the least, approaches the limit of safety 

Slore satisfactory than tins method is the infiltration about 
the organ to be attacked I ha\e done many lectal amputations 
bj simple infiltration about the rectum either ith or without a 
preceding sacral block This method is more sati'ifactorj in 
my hands than the attempt to ■strike the sacral nerves at their 
points of exit 

Transsacral Anesthesia 

Tran=«acral anesthesia seeks to block the sacral nenes at 
their points of exit at the sacral foramina This method is a 
^aluable adjunct to the sacral anesthesia Just how much it 
adds 1 = difficult to '=ay Sometimes it seems to add much, some 
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times but little If all tbe anesthetic solution which is u^ed in 
the blocking at the foramen ueie used in the sacral canal, I be 
lieve the results would be equally good because far too little 
fluid IS used in sacral anesthesia 
Transsacral anesthesia is u^seful chiefly in operations on the 
prostate and rectum It is not efficient m opeiations on the 
uterus For tin “5, para\ ertcbral anesthesia to the fourth and 



fifth lumbal uould need to be added and tins complicates 
matters too much If general anesthesia is contraindicated 
when such operations arc needed, one had better employ spinal 
anesthesia 

In sacral anesthesia all the five branches are usually in 
filtrated How ev er, if the ob;)ect is to block the bladder region, 
there is no use to block the first branch This is quite fortunate 
because the first branch is most difficult to approach 
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The method u«ed in this clinic followed in general the method 
de=ciibed Meeker and Frazier' and Libat It is bneflj 
as follows The po«terioi swpeiioi ‘«pines aie taken as the 
point of depaitnie \ wheal is unde 1 5 to 2 cm inward 
(mednllv) and 1 cm downwaid (Candid 1 , Fig 6S) This 
point should he above tlie 'second <5aeial foianien A second 
point ju t below and lateial to the social coinu is located 



Tig Cl The points 1 * S and 4 shoir (he lirectwa la »rh ch fie needle* are 
P'lssed in order to strike the nerres S si ons a needle la t) e sacral canal Com 
pare Fig <j 

Thi<5 he-' jxf't aboxe the fafth foiainen ( 4 , Fig 6S) The di^ 
tance between tbe^e points is divided oqualh b\ two addi 
tional point'-, which locate the second and thud foramina (5 
and i Fig 6S) Since the oveiUmg ‘•oft part'- xar\ m thick 
nos's, the depth to w hicli the needle mu^t bo thru<=t x aries at each 

isurg Cjnec and Obst Sj (Cl 1«*^ 

Tle^ocal Anesthes a, 1922 TV B Saunlers Co 
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foramen Tor this reason the edge of the foramen is palpated 
with the needle in order to nse this as a guide for the passage 
of the needle into the foramen From this point the needle is 
passed 2 5 cm for the second, a centimeter less for the third, and 
0 7 cm for the fourth and 05 cm for the fifth (Fig 69) In 
order to measure this depth, a cork disc may he used or a clamp 
may be applied to the needle the distance from the skin that the 
needle is to enter the canal From. 2 to 5 c c of a 1 per cent 
solution should he injected m each foramen using the larger 
amount for the higher and larger nerves 
This method is successful in expert hands, but is, to say the 
least, tedious and time consuming The method cannot be 
recommended for minor operations such as hemorrhoidectomies, 
operations on the lower rectum, perineum, and vagina There 
IS little reason for the employment of such difBcult and time 
consuming procedures, since all of these operations can be done 
certainlj and satisfactonly by local infiltration 
For major operations in the pelvis spinal anesthesia is to be 
preferred m most cases because it is simpler, more certain and 
requires much less labor on the part of the operator 



CHAPTER XVI 

SPINAL AXESTHESLV 

ArcH E Spelman, M D 
Revi-^ed b\ IrE^TE A Koexeke, M D 
As a re'snlt of the u«e ol ephedrmc for «npporting the blood 
pressure, 'spinal anesthesia has lost to a consideiable degree 
one of it'> major complications, and its use has become more 
general for surgerv below the diapliiaijm It has the advan 
tages of prodncm" complete relaxation making it po«sible to 
do abdominal 'urgerr more qmckiv and with le-^s trauma, of 
minimizing surgical shock, and ot reducing postoperative com 
plication® such as pneumonia and acute dilatation of the «tom 
ach The state of uncon«cioii«ne®®, winch man\ patients fear 
more than operation, i® obviated Foods and finids mav be 
given up to the time of operation and immediatelv afterward, 
if desirable, pronded the nature of the opeiation does not 
contraindicate it 

It 1®. however not an ane«the®ia to be U'-ed promi®ciioii®h 
or without a thorough understanding of the principle® invoh ed 
After the ane®thetic i** injectetl it i® bevond recall 

Anatomic Considerations 

In order to appreciate «pinal ane®tlie-'ia and it® complication®, 
it 1® nece®''arv to "keep m mincl flie reIation®hip hetween the 
spinal the ®vmpatlietic and the pnra®vmpathetic nervc'- 

It act® upon the «pmal nerve roots of the cord within the dura 
where thev are devoid of their den'-e connective ti=®ue sheaths, 
thu® ®en®ation'- of pain entering bv wav of the posterior roots 
are then ®topped, and mii'-cular relaxation is produced by pa 
ralvsis of the anterior root fiber® Motor nerves are more re 
®i®tant to ane®the®ia than are ®en®orv, hence the motor function 
1® the la®t to be aboli'-hed and the first to be re®tored 
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novocaine hjdroclilonde crystals dissohed in spinal fluid the 
most satisfactorj Procaine and neocaine have identical cliom 
leal formulas In order to standardize the manner of injection, 
the proportion used is ahiavs 100 mg of novocaine to each 1 c c 
of spinal fluid Novocaine crystals for this use mav be pro 
cured in ampules of 50 mg, 100 mg, 200 mg, or 300 mg fiom 
an) reliable drug companj 

Regulation of the height of anesthesia may be accomplished 
b) varjnng (1) the level of the lumbar interspace at which 
the solution is injected; (2) the amount of novocaine used (dis 
solved in spinal fluid m the proportion 100 mg novocaine crjs 
tals to 1 c c spinal fluid) , (3) the rate and force v\ ith which the 
injection is made; and (4) the spmal fluid pressure and posi 
tion of the patient during and after the injection A fifth fac 
tor on v\]uch the height of anesthesia depends is the nutrition 
of the patient The more obese the patient, tlie more qiucklj 
is anesthesia produced and v\ith less anestlietizmg ■solution 
The extremelv thin, tall individual requires a greater degree of 
the factors mentioned above 

Level of Injection 

The conus mediillaris in the adult never readies below the 
first lumbar vertebra, and spinal puncture at or below tins level 
can be accomplished without dangei of damaging the spinal 
cord This is the nppei limit of the site of injection The ter 
minal portion of the dural canal alwajs reaches to the fourth 
lumbar interspace, but in about 30 pei cent of adult individuals 
it fads to reach the fiftli lumbar interspace Thus in adults wo 
mav inject anesthesia in the first, second, third or fourth lum 
bar interspace and the higher the injection the higher the anes 
thesia produced The second or tlurd space will take care of 
anv operation below the diaphragm 

Novocaine Dosage 

Two bundled mg ampules onlj are used in this hospital and 
dosages are determined from this If 200 ing of novocaine 
dis'oh ed m 2 c c of spinal fluid is injected at the first lumbar 
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mteispace at the inte of fi\e sceomlh per cnbie centimeter, anes 
tlieiia, in the Jaige thin mdiMdiial, Mill often reacli to the first 
and second inteico^ital space Tim is &u(hcientl\ high to do 
anj abdominal ^wigQiy inchulmg the stomach and the gall 
bladder In the a\ erage sized adult ISO mg in 1 S c c of spinal 
fluid is sufiicient 

If a prolonged iippei abdominal anc'-thetic is anticipated, 
200 mg no\ocaine di‘='-ohed lu 2 c e 4)100! fluid can be gueii 
if the late of injection is legiilatid and the patient is maintained 
in a le\ei po'-ition until the height of anesthesia has been estab 
li'-hed This usualh takes fifteen minute^ and can be done pio 
Mded the hlood pie'^'-ure doe'' not start do^vnwald In such a 
case the head of the table is imiiiediateh loweicd fifteen degrees 
One huudied mg of no\ocninc mjecteil mice of spinal fluid 
at the fomth lumbai mteispace in the a\einge uuliMdual will 
piodnce anesthesia sufiicient to do pel meal, anal, or ^ngmal 
■'Urgoiy, but mn) not caii'-e anesthesia of the legs Betueen 
these two estieme- we mwst gauge tlie anesthesia to meet le 
qnireinents 

Low ahdoininal surgerr, mcludmg woik in the pelvis, on the 
bladder, appendix 01 the sigmoid, and rectal amputation maj 
he accomplished Ifc injecting loO mg ot no%ocnme mi\ed m 
IV2 e c spinal fluid m the second intei«pace This is al«o suf 
ficient foi Moih on the lowei evtieimties Such on ane^the^ia 
mil la«t fiom oue to one and one half liours 

If opeiations are performed quickh and nith a mmiiniim of 
handling the M^ceia, tlie'^e doses of no^ocaine may be reduced 
even lower In oui clinic loO ing of nococame is U'sed more 
often for low abdommal '^uigeij and 180 to 200 mg for work 
in the upper abdomen Thi'; must, howexei, be ^arled to meet 
the requirements of both «iUigeon and individual patient Flft^ 
mg noTOcame i"? sufficient foi c\<«to«:copic examinations This 
low dosage is used so that the kidne\ peh 1== will not be anes 
thetized It is then possible foi the patient to differentiate 
the pain he has had when tlie kidnev pelvis is injected 

Force or Bate of Injection 

Height of anesthesia nia-c be vaiied greath hv the force 
with Mhieh the anesthetizing solution is injected Sharp pres 
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sure on tlie s\nnge plungei maj force the solution in rapidlj 
enough to cau«e it to mix Mith spinal fluid much higher in the 
canal than is desiicd It is best to standardize tlie late of 
injection to 1 e e e\ei*\ fi^e seconds and to ^al^ tins onK as 
the indi\ idual ca^e demands 

Spinal Fluid Pressure 

Dehjdrated patients eg, tho'se nith pjloric obstruction nlio 
ha\ e been a omiting for a neeL or more, lia\e a lou spinal fluid 
pressuie, and anesthesia does not extend as high as in eases 
m which pre'suie and diffusion are normal This pressure re 
mams low regardle'^s of subcutaneous and intia\enous fluids 
gu en pi eoperati\ elv 

Variation m Individuals 

It Mould seem reasonable to consider, as described b^ inan> 
Milters, tliat the largei an indi\idual tlie more anesthesia re 
quired to produce a gncn result Tlie fact, liOMcver, is con 
trarr, and it is oni' by learning to ostiinale the indiMdual sus 
ceptlblht^ to intiadural no\ocaine anc^the'^ia that the most 
satisfactorj anesthesias Mill be produced We cannot classify 
strictly, but at one extiemc is the tall, thin indiwdual and at 
the other the excessneh coipulent, slioit patient 

If we attempt to administer anesthesia to these tMo indiiid 
uals with the «ame technic, the lesults Mill be gioath \arHd 
Injection made to pioduce an eighth nb anesthesia in the fir^t 
patient maj produce a fourth rib anesthesia m his coipulent 
companion Thus a smaller dose of anesthetizing solution and 
injection with less force in tlie fat indi\ idual must be practiced 
It IS a safe lule to be o% ei cautions Mitli the eUlerlv, obese, short 
chested patient, foi ancslliesia pioduced too high maj he at 
tended with svmptoms of lespiiatory parahsis and clrculato^^ 
failure 

Preparation of the Patient 

The daj preceding the operation tlie patient should recei\o 
ample fluids to combat anj tendenej to dehjdration 

The e\ening pieceding opeiation tlie colon should be tlior 
oughh cleaned b\ enemas as parahsis of the pehic nenc*- rc 
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laxes the anal splimcter and fece-s ma\ be discharged during 
the opeiation Ihrco grains, ot anntal aie guen bj mouth to 
seeiue adequate sleep 

Tlie morning ot opeiation the liinibar and sacral regions 
'should be ashed ^vlth green soap, rinsed ^Mth alcohol, dried 
and co%eied uith a stenle towel Three giam& of anntal by 
mouth and one sixth to onefomtli giam of moiphine Inqro 
dermicalh are gnen one and one half hours before operation 
For the aged or cachectic these doses aie hahed The patient 
should be kept quiet aftei this medication n guen and later 
removed to the opeiatmg loom witli as little distmbance a® 
postsible 

Ephednne 

Tins ding has the piopeit\ ot stimulating the peiipheral 
nene endings of the \asomotoi s^,«tem Paiahsis centrall\ 
caused hj anesthesia ot the nene loots m the spmal cord nia) 
thus he counteracted in a measiiic h\ mtinninsculai oi suh 
cutaneous injection of this drug B\ tbe use of 7o mg of 
ephedrme administered intramusculailv fi\e minutes before the 
injection of no^ ocaine in the dural canal, the blood pressure 
mav be maintained neai the nonml level It is our practice 
to Use tins dosage in patients whose anesthesia is to extend 
aho\e the umhilicu« For anesthesia below the umbilicus 50 
mg of ephednne !« usualh sufhcient unless the s\«tolic blood 
pressure approaches one hundred Hypertension patients re 
quire the full dose of ephednne oi they yvill haye a relatuely 
greater fall of blood pressme than a normal peison 

The blood pressure and effieiencv of the respiratory centers 
are also affected by cerebial anemia, this inav be largelv oyer 
come during operation bv lowering the patient’s head approxi 
match 15 degrees aftei the anesthesia ley el has been reached 

Matenal Necessary for Anesthesia 
The table is set up y\ith an ampule of 200 mg of novocaine 
crystals, 2 ampules of 50 mg of ephednne solution, 1 ampule 
of 1 c c of 1 1,000 adrenalin solution, a small file for opening 
ampules, 1 noy oeaine tablet to be mixed in one ounce glass with 
one half oimce yy atei for local anesthesia, 1 fi\ e c c syringe to 
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inject local anesthesia mto skin and interspinous ligament, 1 
three cc sjringe for injecting no^oeaine solution intradurallj, 
and 1 one and one half cc syringe for injecting snbcutaneouslv 
the ephedrine solution Needles used should include 2 short 
be\el 41/^ inch (20 gauge) spinal puncture needles, 1 two inch 
needle (22 gauge) for injecting the mterspinous ligament and 
2 hjpodeimic needles (27 gauge) for subcutaneous injection of 
no\ocaine, and one two inch needle (26 gauge) for mtramus 
culai injection of ephedrine A routine arrangement of this 
equipment (Fig 70) is desirable Shoit be^el spinal fluid 



Fig 70 — Equipment iiece««ary for adm nistenng spinal anesthesia Standardizing 
arraDgement of tbia mil aid the operator 

needles minimize the clnnce of pushing onK a part of tlie needle 
point through, the dura Sucli a relationship betw een dura and 
needle would make it possible to inject a portion of spinal 
fluid extradurallj and thus fail to establish anesthesia Tlle^ 
also minimize the incidence of inserting the needle into the an 
tenor wall of the dura with subsequent bloodj puncture 


Technic of Administenng Spinal Anesthesia 
Shortlj before the scheduled time of operation the i)atient is 
brought to the operating room, an assistant takes the blood 
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pressure, placing himself ‘lo that repeated readings ma> be 
taken during the course of the operation (Fig 71) 

Tlie patient is then tinned on eithei ^ide as comenience re 
quires (the dc'-cription following being based on placing him 
on the left side) Spinal anesthesia 'should ne\ei be adminis 
tered with the patient in the 'sitting position 
The assistant with his left arm behind the patient’s knees 
draws them well up on the abdomen The a'ssi&tant’s right 
hand is placed on the patient’'? left shoulder, the assistant’s 



iig 71 — V blood pre««ure rending should be mn le ihe a^'i^tant when the pntient 
IS brought to the op»mtin„ room 

elbow on the patient’s head, and with the lattei the neck is 
flexed toward the chest The trameise axis of the hips and 
shoulders should be perpendiculai to the table so that no twist 
ing of the spine will occur (Fig 72) The back is brought well 
out to the edge of the table, painted with piciic acid, and sterile 
towels are diaped aho\e and below the field Picric acid pro 
duces fewer skin reactions than iodine 

The assistant, who has been holding the patient loosely dur 
mg this piocedurc, then draws the knees up firml) toward the 
abdomen and pressing on the shoulder with las right hand 
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Tig 72— Sliowing the nnrnicr 3n whiiU tlie pThfut i» lid3 bv tlic if-si't mt 
The transverse n\is of tlio shoulders and hips should be perpendicular vrith the 
toblc, avoiding any twist of the spine 
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and on the head \\ith his elbow flexes the neck firmh toivard 
the client Till'? w iden'? the interspmoiis space and pre'?sure on 
the head caii'-es a "light pressure on the pigulai", thus mining 
the intradural pre-«"ure and aiding the flow of fluid thioiigh the 
needle when the punctilio is made 
The hand is then placed -"o that the index fingei is on the 
cie"t of the ilium, and the thiimh finds the thud lumhai intei 
''pace "lighth aho\e at, oi below this Ie\el (Fig 73) From 
this the intei'-pace foi injection is found Here a "mall no\o 
came wheal i" iai"ed with a liTpodeimie needle, and the needle 
then chamred to one of 2 incli 26 gauge and 30 oi 75 mg 



Fig "4 — The de ired interspace 13 found a novocaine wheal rai-ed over tin and 

with a two inch needle the mterspinous ligament is inSltrated with novocainc 

ephedrme injected deeph to the light into the paravertebral 
nui'^cle'' The needle i« then changed to one of 2 inch 22 gauge, 
and 1 ec novocaine "olution i" injected into the intra"pinous 
ligament (Fig 74) 

"With the left hand ijmding it, the needle i" m-erted cIo'G to 
the lower imigm of the spinous proee'>s above the intoi space 
and kept at right angles to the spinal column (Fig 75) \ 

cartilage like ie«istance is felt as the needle passes through 
tlie intersiunoxis ligament The Iigamentum flavia gives a dis 
tmet lesistance in most eases, and a snap is felt as the needle 
pierces it The duia usuallv offeis Ic'-s lesisfance, and a snap 
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IS also felt as the needle pimctwres it Tlieie is then a marhed 
diminution in re=^istance as the needle point passes into tin 
canal 



Fig 75— Throujjh a «niall in > ton the pinal pun ture nceillo is in erteJ f’lo“< 
to tho lower margin of tl c process aUtte tlio interspace ind pusl ed through the in 
terspinoua bgament, being kept perpendicular to the spine A snap is felt in most 
eases as both the ligamentum dacia and the dura mater ore punctured During this 
process the patient is held firuiljr hj the assistant boning the back as much as pos 
sible 



Fig 70 — Tie 3 cc ejringe is attacled anl uitU tie knu<-kles of tie left lianl 
against the back and the first finger and thumb holding the needle there is no 
danger of moving the needle while fluid is gently drawn into the syringe 

Tlie stilet lb then Mitlidrawn fioin the needh. .i few diops 
of spinal fluid are allowed to flow out, and the 3 tc s\nn^c 
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IS attached Gentle piessnie shonld be e\eited on the plnngei 
to nitluUan 2 c c of ‘■pinal fluid (Fig 7G) If fluid does not 
flon thiongh the neeiUe when the stilet is witluhawn, the needle 
‘'hould be caiefull\ rotated 

A blood^ punctuie is sometimes seen and almost alwajs 
means that the needle has been inseited thiough the anterior 
w all of the dnra, pnnctui ing the pleviis of i ems beneath If the 
spinal fluid clears up after innmng through the needle a fe\s 
moment', the pnnctnie maA be used, otheiwi'e a new puncture 
should be made at a difleient leiel Blood'v punctuies are not 



dosage required may be drawn into the syringe 

obtained, howeier, if eaie is taken to tti'ike the piinctuie in the 
midline and the needle is in~eited onlj a few millimeters past 
the dnra 

INHien 2 c c of spinal fluid ha\e been diaivn into the sjTinge, 
the sjTinge is disconnected, the needle stilet is replaced and the 
fluid is injected into an ampn'e of 200 mg of novocaine and 
mixed until the novocaine is dissolved (Fig 77) Each cubic 
centimeter of solution contains 100 mg of no\ ocaine, and, if the 
entire ampule is not to be ii'ed, the dose may be ea'ilj ganged 
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by the sjringe maikings 11ms it 200 mg of noiocaine is dis 
solved in 2 c c of signal fluid and onl\ 150 mg is to be used, 
0 5 c c IS discarded and 1 5 c c of solution is maintained in tlit 
svimge, i\hich contains tlie pioper dose of noiocaine 
The svringe is then reattached to the spinal puncture needle 
and tlie plunger genth nithdrann until spinal fluid is seen to 
entei the sjringe to make sure that the needle point still lies in 
the duial canal, then the solution is iniected at the late of 1 c c 
eierj fiie seconds 



Fig 78 — ^fter turn ng thf pilicnt on 1 1 « bnpk fl <« I » ! ^1 oul 1 l;o 1 wi red tl 
as3istiint places himself to take Mood piessvrc read ngs at short intenals and a 
nurse should sit at the patient s head The nurse is pi iced there to observe the 
respiration and to encourage deep breatt mg if needed 

The patient is qinckli turned flat on his back and allovtd 
to lie level for a fen minutes until the anesthesia level has he 
come established Tlie Jiead is then loweied approvinicitelv 15 
degrees and remains in tins position during the opeiation Tlie 
assistant takes liis place at the hlood prc't'tiue apiiaratus and 
a nurse sits at the head of the patient (Fig 78) Tlie latter 
can aid greath m making the anesthesia a success 1)> keeping 
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the patient’s attention fiom the operation A moist toiiel is 
placed acioss tlie patient's e-^es It he sleeps he is not chs 
tiiibed If he talkb it is the muse’s tint) to occiip\ his atten 
tion 

The operation lna^ begin at once for loi\ei abdominal opeia 
tions, tbe time consumed to piepaie and drape the patient be 
ing sii/hcient to alloii the ane:>thesia to become flied It le 
quires an lnte^^al of fifteen or tneiit\ minutes for gall bladder 
and Ividnev anesthetic le^els to he leached Foi kidney opeia 
tions the patients are maintained on the side to be operated 
on for ten minutes The height of anesthesia should be detei 
mined bv pricking the niidhne of tlie abdomen lutli a needle 
It should be rememheied that piessure sense is often piesent 
in the upper region of the anesthesia wlien motoi and pam sen 
sation is absent, and one must be s«re the patient’s icsponse to 
the needle point is from pain and not anticipation of pain 
hroiiglit on In feeling tlie pie«siiie of tlie needle point, ns is 
sometimes the case 

Dining the fust fifteen ininuto'' the blood presvure should be 
taken e^el^ t^^o minute-' A.ftei thi' e\er\ fi%e minutes is suf 
ficient \laimiiig sMuptoms if thc^ occiu, appear iMthin fif 
teen minutes after adnunistiation of anesthetic or anv time that 
traction is made on abdominal viscera 

Complications and Treatment 

Rapid change in position, imping the head, tug on \iscera 
h} the opeiator, and e\eii o\eian\ietv of the patient all tend 
to produce naii'ea Change of the patient’s position should 
aliiavs be made AMtli stcadv, gentle moiements and tbe head 
■s\’iVCi\4 ?A tM ViTTi^ ’ot 9i7A, tfTi \V(«: liVirTOg ‘C.Y/tlitiUWi 

a forceful pull on the Mscera mil often lesuH in nausea and a 
fall in blood piessuie whicli is ii'iially tian'itoiv If pielim 
inar\ medication lias not been sufficient to allav the patient’s 
excitement, nausea is often piesent Cold wet towels to the 
forehead and tin oat and a few deep breaths will oveicome this 

Falls in blood pie'Siiie are frequent during the course of 
abdominal operations, and nausea associated uith tins is re 
lie%ed b^ an injection of 3 to 5 minims of adienahn Such 
drops mav be as Ion as 70 or eaen GO and should cause no 
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undue alarm if they occur suddenly and during the manipula 
tion of the organs Keeping the table le\ el predisposes to drops 
in blood pressure and lowering tlie head alone will frequentl) 
o\ ercome it 

It IS the gradual drop in blood pressure beginning soon after 
injection of the anesthesia and continuing without remission 
that should be ivatched closelj If it reaches 70, three or five 
minims of 1 1,000 adrenalin solution should be injected sub 
cutaneously This may be repeated It will usuallj suffice to 
bring the blood pressure near normal A second injection of 
ephedrine is not advisable It has the tendency to aid in mam 
taming blood pressuic but not to raise it once it is lowered 

In bad risk patients, those suffering from shock or when the 
anesthesia has been established too high, a sudden collapse of 
blood pressure and stopping of respiration may be seen shortl> 
after injection of the anesthetic These complications are rare 
We hav e witnessed collapse of blood pressure tvnee but rospira 
tion has never ceased They necessitate immediate action on 
the anesthetist’s part An incision should be made on the ulnar 
side of tlie cubital fossa so as to expose the beginning of the 
bncliial vein and 5 minims of adrenalin should be injected into 
tlie V ein No attempt should be made to put the needle into the 
vein thiougli the skin, since tlie veins are collapsed under such 
conditions and onlj loss of time will result Massage of the 
forearm towaid the shoulder aids in earrj mg the solution to the 
heart In our experience w e have not seen such means fail to 
produce an almost immediate rise m blood pressure Aitificml 
respiration would be necessary until this injection had been 
made and w as effectiv e, if respiration bad stopped A sj ringe 
and ampules of ephedrine and adrenalin are alw aj s at hand for 
this emergency 

Patients with amputation neuromas m the lower extremity 
often suffer severe pam immediately following spinal ancs 
thesia The cause for this is not understood We liave «ccn 
tliree such cases, two requiring general anesthe'ua for relief 

Primary Low Blood Pressure 

Under ordinary circumstances blood pleasures as low as 90 
do not contraindicate spinal anesthesia with the usual technic 
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If the blood pressuie is under 90, 50 mg of ephediine and 3 
nnnim'i of adrenalin injected intia\enoiisl} before bunging the 
patient to the operating room will laise the blood pressure well 
above 100 The patient should then be heated in the usual man 
ner, including a subcutaneons injection of 100 mg ephedrine 
pre\ ions to the injection of ‘Spinal anesthesia 

Children 

Cluldien who hai e leaehed appio\iniateU adult height should 
be anesthetized in the same manner as adults Younger people 
require dosage of novoeaine in pioiiortion to size, but it must 
be remembered that the conus medullans lies at a lower level 
m jounger indiMduals Thus tlie -spinal pnnctuie should be 
made relativelj lowei Injection in the tlmd interspace foi 
those younger is a good rule 

Failure to Establish Anesthesia 

Occasionally the anesthesia will not be established sufficiently 
high After fifteen minutes there is no contiaindication to a 
second injection, and 100 mg ot no\ocaine should then be used; 
tins IS almost alwavs enough to lai^e the anesthesia to the de 
«ired level 


Postoperative Care 

As soon as the opeiation is fim«hod. the patient is remo\ed to 
the bed slowly on a eait aiiaiigcd '•o that the liead is kept low 
ered The foot of the bed is lai'-ed on twehe inch blocks and 
mamtained so from siv to eight houis for abdommal surgerv 
Three hours are sufficient foi perineal surgerv 

Postoperative Complications 

Headache is the most frequent postoperative complication but 
IS one we rareh ^ee unless an tinrnly patient gets up the day 
after a cysto=copic examination The himbai puncture head 
ache comes on in the first twentx four hours after the anes 
thetic IS given and is usually occipital oi parietal in location 
It is worse when the head is raided and diminishes when it is 
lowered Diagnostic lumbar puncture mav produce it when 
nothing is placed in the spinal canal It is supposed to be due 
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to leakage of spmal flmd into the extradural tissues Pre%en 
tion IS aeeoiuplislied hy the u«e of small lumbar puncture 
needles •with '=hort be\ eled ends bj mal ing one puncture onlv 
and that in an absolutely qmet patient to a\ oid tearing tl e 
dura 

In treating keep the head lowered for a longer time than is 
customary and prescribe aspinn or pvramidon This controls 
all mild caee'5 For a «evere ca'«e in addition force fluids avoid 
excitement and gi\ e 1 c c surgical pitmtrin or 50 mg ephedrme 
mtramuscularlj For a persistent headache 100 c c of 5 per 
cent saline intravenously mav be given 
This headache must be differentiated from a meningitis head 
ache which comes on several days after operation and is a=so 
ciated vith stiff neck photophobia and 'ometimes paralysis of 
external rectus muscle Tins is a rare complication and we 
ha^e had no cases of it 

All apparatus must be «crupulou«lv clean besides being 
aseptic and no air ‘=hould be injected into the spinal canal 
Nausea and vomiting may be ps>chic may be due to to cere 
bral anemia to sudden change m the position of the patient or 
may be one of the sj-mptoms associated with lumbar puncture 
headache or meningitis The cau«e must be determined and 
appropriate treatment instituted 
Nerve injuries to nerve and cord are possible but we ha\e 
never experienced one If actual trauma to nerves occurs the 
damage is likely to he permanent Trauma produced by a 
hematoma would be temponrv Proper technic of spinal punc 
tnre is the only preventive 

Paralysis of the abducens nerve has been reported E^-peeial 
susceptibility to the drug by tius nerve is claimed but not 
proved Its long parage through the •spinal flmd subjecting it 
to irritation from air bubbles or foreign bodies into the spinal 
canal or to hemorrhage into spmal fluid is giv en as cause for 
this complication It usually occurs about ten dajs after opera 
tion and may last several weeks but dears up spontaneouslv 
Backache may occur from trauma to vertebral periosteum in 
spmal pimcture It is usually relieved bv external application 
of heat and placing a small pillow under the lumbar region 
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Anal and vesical incontinence lias occurred in a very few 
ca=es but ahvavs disappears spontaneou'^lj m a fev days 
Psychic disturbances ha\e been fairly frequently repoited in 
neurotic and apprehensive patients An estimate of the pa 
tient’s reactions is obtained during the liistorv taking and pliys 
ical examination We then discuss the question of anesthesia 
with the patient, and if lie states that he prefers ether, he is 
given ether, however, most of the patients prefer or wish to he 
given spinal anesthesia 



CHAPTEB XVU 

OPEEATIONS ON INGUINAL AND TEMOEAL HERNIIS 

Operations for hernia Lave been done under local anesthesia 
more frequentlj than anj other operation of like magnitude 
The reason for this is lliat this operation can be done itli east 
because of the definite anatomic relations of the structures m 
volved The patient is often desirous of escaping the general 
anesthetic, the disadvantages of which lia\ e been unduly mag 
mfied by those irregulars who pretend to produce a cure by non 
operatn e means Many patients indeed ha\ e refused operation 
until they find that it can be done without a general anesthetic 
It IS surprising, too, that man> pbv^ieians who have long borne 
the inconvenience of their hernias submit to operation when 
they once observe tlic eflBciency of local anesthesia "W lule the 
most frequent reason for employing local anesthesia is that it 
causes less inconvenience to the patient, in a few patients, par 
ticularly tho«e of advanced years, operation may be advised 
under local anesthesia where general anesthesia would be pro 
hibitive 

All hernias may be operated under local anesthesia Simple 
inguinal hennas furnish suitable objects for the introduction 
of the beginner into the use of local technic, while some of tlie 
large scrotal or interstitial ones famish good evercise for the 
ei,perieneed technician It becomes necessary, therefore, for 
the operator to measure his experience with the particular case 
before him if he is to avoid perplexities and disappointment 
for him®elf and pain to his patient In the following descrip 
tion the operations are given in detail in order that the junior 
surgeon may anticipate the possible difficulties at the various 
stages Despite the reeeat ^re}epssest ef spisvJ ssesttiesia, 
local infiltration is still the anesthetic of choice 

Neural Anatomy 

The nerve supply in the region of inguinal and femoral her 
mas IS furnished by the ihomgnmal, iliohypogastric and genito 
crural nerves (Fig 79) 

The ilioinguinal nerve aii«es from the first lumbar nerve and 
passes across the quadratus lumborum muscle, pierces the trans 
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^ersalis muscle and, associated ^\ith the iliohypogastric, follows 
the cuiae of the crest of the ilium It pierces the internal 
oblique muscle m fiont of and abo\e the anterior superior spine 
of the ilium and i caches the inguinal canal by following Pou 
part ’s ligament under co\ er of the fascia of the external oblique 
In the canal it lies upon the cord at its anterior and upper sur- 
face and is the first object to come into Meu when the canal is 
opened It escapes the canal at the external (medial) ring and 
supplies the skin of the upper inner part of the thigh and the 



upper part of the scrotum, and the root of the perns in the male 
and the extreme upper part of the labium majus in the female 
It usually lies as a white band the size of a thick darning needle 
upon the hernial sac Occasionally it diMdes before entering 
the canal and is then spread out mto a number of fine filaments 
The iliohypogastric nerve, lilve the preceding, arises from 
the first lumbar nerve and passes along the crest of the ilium in 
company with it Before reaching the anterior superior spine 
of the ilium, it divides into an iliac branch, which passes over 
the crest of the ilium and is of no interest in this connection, 
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and a hypogastric branch which continues in company ith the 
ilioinguinal At or near the anterior superior spine it parts 
company with its companion and reaching the under surface of 
the fascia of the external oblique, passes betiieen this fascia 
and the internal oblique muscle to a point about an inch abo^e 
the external (medial) nng where it pierces the fascia and is 
distributed to the neighboring skin 

The important point m the relation of these o nerves is that 
at a point 3 or 4 cm above and medial to the anterior superior 
spine and o\ er the crest of the ilium beyond, they lie close to 
gether and maj be blocked at this point (Pig 79) by an anes 
thetic solution 

The gemtocrural nerve, formed by the union of fibers from 
the first and second lumbar ner\es, runs on the surface of the 
psoas mu'cle under cover of the peritoneum to reach the outer 
side of the external iliac artery Here it divides into a crural 
branch, which, accompanying the iliac vessels, pierces the fas 
oia and supplies the skm about the saphenous opening, and a 
genital branch which accompanies the spermatic v essels through 
the inguinal canal and supplies the scrotal contents and after 
piercing the spermatic fascia supplies the cremaster muscle 

In many instances tins nerve is fu«ed v\ith the ilioinguinal 
When such is the case the blocking of this nerve secures anes 
thesia of all the scrotal contents Frequently the nerve divides 
into numerous filaments which are distributed to the cord In 
most instances the vas secures fibers high up in the canal so 
that if the cord itself is to be attacl ed the whole cord must be 
blocked 

In addition to the above described nerv es, branches from the 
pubic and small sciatic nerves supply the posterior surface of 
the root of the scrotum The nppor part of the scrotum is prob 
ably supplied b> nerves from the sacral plexus, as well as by 
the nerves above described This arrangement of the nerves 
makes it necessary m large scrotal hernias particularh in tho^o 
contaming strangulated omentum to block the skin and fascia 
about the root of the scrotum as well as the nerves in the m 
gumal canal 

Nov ocaine epinephrine % per cent is the most convenient solu 
tion to use In extensive cases Vi per cent may be used for the 
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deeper structures In ^ery Hrge hernias this may be supple 
mented by quinine ■solution, or the latter maj be used through- 
out. 

Inguinal Hernia 

Either of two plans may be followed in the operation for the 
radical cure of inguinal hernia I The operation as first de 
^ eloped bj Cushing con'^isted in the successne infiltration and 
duision of the ^arlous lavers, together Mith a direct injection 
of the ilioingumal nei^e after it was exposed II Preliminarj 
wide mfiltration of the field of operation, thus blocking off all 
the nerves before the operation is begun 
The fir«t operation, now seldom used, demands a more exact 
technic and requires le‘='s anesthetic fluid than the plan of nerve 
blocking The beginner will find that his attempts at blocking 
will often fail at 'ome point and it is of importance at such 
times to know just how to ‘supplement it by secondaiy mjec- 
tions For this reason tlie technic bj nerve blocking will be 
supplemented by information as to the methods to follow when 
nerve blocking fails to procure complete anestliesia 
Preliminary Nerve Blocking — In this method the entire nerve 
supply IS blocked at the point where they he most closely to 
gether, namelv above and mediallv to the anterior spine (Fig 
79) 

The line of the skin is first infiltrated (Fig SO) beginning at 
a point medial and above the anterior superior spine and extend 
mg to a point a fingerbreadth below the external rmg Most 
beginners make the mistake of not carrying their mcision low 
enough over the pube« At the point of beginnmg a needle is 
pa'^sed in the subcutaneous fattv tissue superficial to the ex 
temal oblique fascia (Fig 81) If the subcutaneous, lajer is 
abundant, it is well to pass the needle in several places in order 
that the nerve twugs following the ve's^els may be reached This 
done the needle is nearly wxthdrawTi and passed dowuiward 
agam beneath the external oblique fascia infiltrating well the 
inguinal canal as it pa^'cs downward The fluid comes in direct 
contact with the ilioinguinal nerve as it lies on the hernial sac 
Supplementing the above, it is well to infiltrate the miiscle& 
beneath the point of beginning in order to block the nerves 
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^^llere tliej he ^Mthin the muscles (Fig 82) Likewise it is well 
to infiltrate o\er the pillars of tlie external ring Sometimes 
twigs from the twelfth dorsal nene roach this point By using 



Fig 80 — Frelimmar> skm laiUtratioD made directly over tlia loguinal canal 




Fig 82 — Schematic trau'voric «ectioii of the inguinal canal I«cc(Ile<i eorreepon 1 
to A B, C, Fig 8o reacliirg the ilioiDgnuiat and hypoga«tric nerre^ the structures 
about the internal ring, and the stractc^ about the pillars respectively 


these supplemental injections one may begin the operation as 
soon as the mjection has been completed 
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Sometimes after the sac has been exposed, the ilioinguinal 
nerve is still sensitive In sijch cases the nenm may be directly 
infiltrated (Fig 83) Like\nse the cord may be sensitive to 



Fig 83 — The fa<cia of (tic cvcrnal oblique is mci-ed asd the edges are caught 
up bj forceps and retracted In the depths of the tround the cord and sas are ez 
posed showing the nerve at the sunnut a, lofUtration of the ilioinguinal nerve at 
Its ezit from the internal canal, h, inAUratton of the muscle nece««ar 7 onl> when 
the mcscle is incited to permit greater displacement of the cord. 



Fig 84 — The cord is lifted from its bed with forceps The 'ac sliow« aboie, 
and below is the cord inclndmg the vessel® and fat. a. Point for injecting the cord; 
b, deep epigastric ves'els 
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traction as one attempts to elevate it from its bed Infiltration 
directly into it (Fig 84) ivill allow this manipulation to be done 
without pain 

Strangulated Inguinal Hernia 
In eases of strangulation the problems depend upon the de 
gree of inflammatory reaction present In early cases the opera 
tion differs in no wise from operations on patients m which 



F g So >6 re blocking for ngninal henuii A Detp n£ltrat on nto the ab 
dominal muscles to block the il oicgn mil and I objpogastr c nerves B infiltrat on 
about the nternal r ng to anestbetize the attachments of the sac C infiltrat on 
about the pil ais to b ock acces ory and aberrant nerve filaments 

strangulation has not occurred «!a\e that the infiltration is made 
about the inguinal canal and not into it for fear of puncturing 
the gut At a point medial to the anterior superior spme 
the deep infiltration is made Tlie needle is pa^ed obliquelt 
upward and outuard (A Fig 8o) The fa'jcia of the e\temal 
oblique is felt as a definite resistance to the needle 
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In cases in -which the tissue is verj edematous the action of 
the anesthetic is interfered with and it is preferable to infiltrate 
layer by lajer After the sac is exposed the tissues about the 
internal iing aie ‘^eparateh injected (Fig 8G), and ma> then be 
incised with impunitj Strangulated loops of gut are not sen 
sitive and may be handled without pain Abo^e the line of 
strangulation '^ensitn ene-^s nia\ be lieightened 
Stiangulated omentum, if it has retained its \itality in good 
measure and has become adherent to the sac, pro<luces pain 



Fig SO — The contaioiag lie slr^ngulntwl gut i« eTpo=ed 'inJ tie constrict 
mg mg 13 identified with the finger and is being cut with the 'cissors The dotted 
lines show the lines of infiltration 

when manipulated Topogiaph^ is likeh to be distorted so that 
accurate localization is nnceitain The entiie field about the 
internal ring must, therefore, be blocked off preferably -with 
V 2 P6r cent no^ocaine epinephrine solution 

The use of local anesthesia does not alter the surgical prob 
lems involved If the gut is viable, it is returned and the opera 
tion terminated by complete or partial closure If necrotic, the 
gut is fixed in the wound to be resected at a later date or the 
lesection and anastomosis maj be proceeded witli at once 
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Femoral Hernia 

The neural anatomy of femoral hernia is such that ner\e 
blocking’ cannot be employed, and dependence must be placed 
upon infiltration without regard to the nerve distribution 
An elliptical skin line is infiltrated about the hernia uith a 
linear extension upuard and outuard parallel uith Poupart’ 



Fij 87 — S n nfiltrat on about a femoral 1 crn a « Po nt of entran c for n 
AUration about the neek of the sac TJi » pont reaohes the crural branch of the 
geaitocrural b po nt for infJt at on med al to tl e aac read ng the pud c nerves 

ligament (Fig 87), or downward parallel uith tlie '»aplit.iious 
vein The former is suitable for the perfonnanco of Selig’s 
operation and the lattei for con\entional operations with or 
without strangulation 

From the initial infiltration line m the skm the tissues about 
the tumor arc injected (a and h, Fig 87) Ihe medial side can 
be infiltrated with impunity, but the close proximity of the 
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femoral \eiii to the lateral side demands caution in passing the 
needle Anesthetization of the neck can usually be accomplished 
by passing the needle through the lower edge of Poupart’s liga 
ment If Seelig’s operation is to be performed, anesthetization 
of the nitrninal canal as described for inguinal hernia should be 
added 



CHAPTER XYtll 


OPERATIONS FOR LMBILICAL HERNIAS, HERXI \S OP 
THE LINEA ALBA AND SCAR HERNIAS 
The operations dealt with m this chapter require usually an 
exact technic and a large amount of solution Umbilical her 
mas lend themseh es better to operation under local anesthesia 
than scar hernias because the anatomic problems are the same 
m all cases, varjmg in difficultj onlj as the size of the lieinia 
and the adipositj of the indniduol Scar hernias, on the other 
hand, are complicated and their exact extent can never be fore 
told The hernia itself may be larger than anticipated and the 
omental adhesions about the scar maj be extensive The char 
acter of the pre\ious operation gives some clue Hernias fol 
lo^\lng prolonged drainage or operations folloiving operations 
by inexperienced operators present the most difficult problems 
Local anesthesia is the method ot election in umbilical hernias, 
but unless there is some reason for using local anesthesia, gen 
eral or spinal anesthesia is best for scar hernias The usual 
indication for local anesthesia is in scar hernias of one’s o\\n 
making which it is desirable to obliterate b> attracting as little 
attention as possible Patients are usuallv ginteful for our 
efforts because knowing the effects of general anesthesia thej 
appreciate having escaped a repetition of its discomforts 

Umbilical Hennas 

Umbilical hernia is most common m stout women past middle 
life who are poor subjects for general anesthesia Besides, w ith 
local anesthesia the postoperati\ e xomitmg is eliminated Tito 
following operation has been found uniformly satisfactory in 
all patients for hernias of anj type or size 
I formerly used quinine urea hydrochloride for the anestheti 
zation of the skin in tliese extensive operations in order to lessen 
the amount of noxocaine u=cd Howe\er, 3 or 4 ounces of no\o 
came solution is sufficient for the^e operations and this is well 
within the limit of safety 

The cutaneous nerves and the ner\es supplying the rectus 
fascia are the chief ones to he con«?idered The former are man 
200 
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aged by cutaneous infiltration, while the latter are best con- 
trolled by infiltration of the recti muscles A\luch carry the 
nerves. 

An ellipse is infiltrated about the hernia at such a distance 
from the sac that it is easilj accessible (Fig 88). If it is de- 
sirable at the same time to excise superfluous fat, the ellipse 
must be correspondingly nider and larger (Fig. 89). I have in 
this way resected pieces of fat measuring a foot in one diameter 
and eight inches in the other, uitli a thickness of four inches. 
The fatty layer should be injected through the primary line of 
infiltration. 



F,g S8 — Line of infiltration about a small umbilical hernia 


Xo set plan can be followed m infiltrating the fat layers. 
That nearest lateral side of the base of the hernial sac at the 
point where the fibrous septae are most numerous is the most 
sensitive. Usually 5 to 10 c.c. of the solution may be advan- 
tageously deposited here 

If the operator is experienced and the abdomen not too fat, 
the abdominal walls may be anesthetized through the primary 
line of infiltration before the skm is incised Tlie fascia about 
the ring is freely infiltrated (Fig. 90). Considerable experience 
is required to detect the moment when the needle touches the 
fascia. Usually a sense of resistance is experienced and usually 
there is a momeutary contracting of the recti muscles. It is 
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desirable to detect the fiist contact of the needle with the fascia 
m order that some anesthetic may he injected abo\e it The 
needle is then pa^^ed tliiou^h the fascia into the body of the 
muscle This injection anesthetizes the suriounding perito 
nenm TJsualh about 5 cc are leqimed at each of four points 
If thc'se injection'? aie well made complete ane«the'?ia is secured 
about the sac 

If conditions are less faaorable, the following plan is more 
certain, the skin is inci'^ed through the pnmarr infiltration line 
and the fascia is expo^etl, as shown paitlv accomplished in Fig 



Fig 91 — lufiltntion of the fa'cial larer of the abdominal wall in umbilical 
henua Half the circumference of 'km and fatty layer has been inei'Cd and raised 
up showing the point of entrance for the needle m injecting the fa'cia, niu cle and 
pentoneam. 

91 The abdominal wall ibont the iing is then inhltmted {Fig 
91) , fluid being injected just beneath the fa'=eia, into the muscles 
and partieularh just abo\e the trans\or=ahs fascia The dis 
tance from the ring at which the injections should be made de 
pends upon the size of the opemng If it is large, or if exten 
sive overlapping of the edges of the nng will be required, the 
mjection should he made at least an inch from the margm If 
the opening is small, the injection should he made clo^e to the 
ring (Fig 91) Bv this injection the ring i*? effectuallv anc" 
thetized for all future manipulations 
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The sac is now opened and adhesions of omentum and gut are 
freed from the ring and from each other Any excess of omen 
turn IS excised and the cut edges are earefullj imerted to pre 
\ent subsequent adhesions 

The flaps are now prepared for overlapping Any degree of 
imbrication is possible and there is no rigidity of the muscles 
or increase in intraabdominal pressure when the sutures are 
passed if the anesthesia is perfect The usual Mayo technic may 
be followed, or the overlapping may be done laterally 

Henna of the Luiea Alba 

The small hernias of the linea alba nearly always occupy the 
midline and aie exposed best tlirough a hne infiltrated directly 
over their summit In the rare cases of hernia of the Imea 
semilunaris, the line of infiltration corresponds to the lateral 
border of the rectus It is well to make the primary infiltration 
much longer than the apparent need, so that if the hernia has a 
long pedicle, which is not uncommonly the case, it will not be 
necessary to make a second infiltration in order to roach it 

After the primary line has been infiltrated the external fascia 
is anesthetized by iu;)ecting the tissues immediately abo\e it 
The operator readily percei\es >\hen the needle touches the fas 
cia, and if ho does not, the patient will tell him After the 
prefascial tissue is injected the needle passes through the fascia 
into the edge of tlie rectus muscle This region is freely infil 
trated in order to anesthetize the tissue external to the trans 
versalis fascia Tlie entire region of the operation is then ancs 
thetized If the operator cannot find the fasen, the skin and 
subcutaneous fat ma> be incised first, and the fascia and dccpoi 
layer infiltrated w lien exposed as described under umbilical her 
mas 

Any operation desired may be done As suggested abo\o, it 
is well to make a fairly long incision into the abdomen to deter 
mine the relations of the pedicle to the interior of the abdomen 

Scar Hernias 

A bulging sear presents much the same problem as an umbili 
cal hernia, but is likclj to be more complicated Unless the 



UMBIUCMj HERVIIS 


211 


operator is quite sure of himself, he should carefully consider 
beforehand the nature of these complications 

The cJiief difficulty in operating on scar hennas is the uncer- 
tain extent of the sac Usually the sac overlaps the abdominal 



iig D2 — Dngram of i fro<'pction of i «(*ar hernia «ho\Mng the overlapping 
of the muscle irall bj the sac The lines of iDfiltrntion are calculated to include the 
redundant skin 



^ig 93 — The fa'cia about the !»«« of the «nc »3 infiltrated after the skin and fat 
layer haTe been uici''ed 

wall about the opening by a wide margm It is necessary to 
secure anesthetization of the entire region so covered The ex- 
tent may he determined best by evammmg the patient in the 
standing position 


212 


THE TECHNIC OF LOCAIi ANESTHESIA 


After the extent of tlie Sac has been determined an elliptical 
line IS infiltrated which includes tlio entire scar If there will 
be redundant skin after the hernia is reduced this must be tukeii 
into account (Fig 92) The nactsipn ><5 then made doi\n to the 
fascia of the abdominal avail Tlirough tins line (Fig 93) the 
fascia, muscle and peritoneum are infiltrated The infiltration 
must extend far enough away from the edge of the hernial open 
ing to include the aiei which is likelj to be occupied b> adhe 
sions of the omentum and intestinal coils (Fig 94) If this is 
not done, pain will be caused when thej aie separated 
From this point the problem is the same as when operating 
under general sa^e that the abdominal wall is pale and flaccid 



F g 94 D agram she t ng the manner in wh cl a scar 1 cm a o'crhp^ tl e 1 eri il 
r ng Adhes ona surround the 1 em al r ng The iron of infiltrat on tnu^ include t' ' 
entire area 

from the novocame epinephrine For tins reason the operator 
must use more than ordinary care not to cut adherent intestine 

If, when the opening is exposed, it is found too large to allow 
direct apposition a flap of the ad]oming fascia must be loosened 
and turned over the defect Additional infiltration must then 
be made in the area from which the flap is to be taken 

Lipectomy 

Patients unduly plump often desire to be relieved of the re 
dundaut fold commonly formed just above the pubes Some 
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tunes this can be combined with the opeiation for the cure of 
umbilical hernias Otherwise the site for the incision may be 
elected to circum‘=cribe the fold Generally speaking this in 
eludes an ellipse 6 by 15 inches in extent Infiltration of the 
skin, and to a certain extent of the subcutaneous fat, is all that 
IS required By this means one may rid the patient of a very 
irritating fold of fat and ‘«kin with no iisk and little discomfort 
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OPERATIONS ON THE PENIS AND THE SCROTUM AND 
ITS CONTENTS 

All operations on the male genitalia can be easily performed 
under local anesthesia because nerve blocking is simple and 
certain though the nerve supply is somewhat complicated 
Only in amputation of the penis wuth inguinal dissection is 
spinal anesthesia a rival Three sets of nerves must be kept in 
mind in all major operations in this region, the cutaneous nerves 
in the pubic region, the ilioinguinal, the nerves of the cord, the 
gemtocrural and the long perineal suppljing the perineal region 
and the lower part of the scrotum 

Operations on the Penis 

Circumcision— Removal of the redundant foreskin is usually 
the operation which furnishes the first lesson for the beginner 
in local anesthesia Simple as the operation is, careful technic 
16 required in order to avoid many annoyances during its course 
and afterward The operation, therefore, will be described with 
more than usual detail 

The foreskin is supplied by tlie dorsalis penis nerve which 
enters the dorsum at the root and sends out branches which 
supply both the cutaneous and tlie mucous surfaces 

A rich plexus of veins lies between the skin and the mucous 
surfaces and at the frenulum is an artery w Inch alw aj s requires 
ligation Smaller and less constant arteries are found on the 
dorsal or lateral aspects 

Tb/i u.s.’ie.l e.rr'i’: w. cvTC'im/asMra. vs. U\*i si.vu. ix ojxestka 
tized but the mucous membrane is neglected The frenulum, 
too, sensitive as it is, is often overlooked The skin is too thin 
to permit endermic infiltration, and subdermic injection must be 
depended on 

"With the foreskin in its normal position a line 14 to Vs inch 
wide IS infiltrated just back of the corona of the glans (A, Tig 
95) Some care is needed in order that a perfect circle is de 
scnbed 

214 
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The foreskin is then fully retracted and a line is injected in 
a like manner in the mucous membrane about 14 inch proximal 
to the corona ghndis (Fig 96) The frenulum is then injected 
from the line in tlie mucous membrane to the gHns (Fig 97) 
Amputation, of the Penis — Carcinoma presents practically 
the only indication for amputation of the penis The inguinal 



F g So Line of a iDflUrat on oia<]« nhea (be foresk n s s ts Bormal pos t oo. 



r g 06 — Infiltrat on of tie joncr nrface of tic fore k n made wlien it is fully 
retracted 



Fig 9 — Injection of the frenulum 


glands require preliminaij lemo^al m all instances It is con 
venient, therefore, to begin the anesthesia b> injectmg the in 
guinal canal This is accomplished by infiltrating a Ime from 
a point a short distance medial to and below the anterior su 
perior spine, contmued along the direction of the ingumal canal, 
erossmg abo^e the pubes and de«ciibing a line along the oppo 
site inguinal canal (Fig 98) From this primary line the deeper 
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Pig Qg — Line of infiUration for imputation of the penis and lemoval of the 
inguinal glands At the po nts x x tl e ti'^sue about the root of the penis is in 
nitrated 



Fjg 99 — Line of infiltration about the root of the scrotum The deep tissue? 
are injected at the points s x The transrerso line shown in the previous figure 
IS shown in the background 
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tissues are infiltrated as for hernia, also about the root of the 
penis (a, x, Fig 9S) The region of the e\ternal abdominal 
imgs receives particular attention Tlie coid must be effec 
tually blocked as in operations upon the cord The scrotum is 
now raised and the skin across the loot of the penis is infil 
trated fiom one side to the othei (Fig 99) The loot of the 
penis IS now infiltrated bj passing the needle medial to the 
pubic arch, reacliing the doisalis penis at the root of the perns 
beneath the aich {%, r, Fig 99) Tins is the most important 
point of injection and sc\eral cubic centimeters of the fluid 
should be deposited in the ^ icmitj of the nerve At the same 
tune an excess should not be injected A surgeon of my ac 
qiiaintance had the misfortune to have a gangrene of the penis 
following the \er 5 tense infiltration with a strong anesthetic 
solution Generallv speaking, 5 c c is about the right amount 
This done, the entiie penis and scrotum, together with the con- 
tents of tlie latter, is anesthetized and anv operation required 
may be done 

Operations on the Scrotum and Its Contents 

All operations on the sciotum should be done under local 
anesthesia as the method of election Tliese are the simplest of 
all operations to peiform undei local anesthesia 

Nerve Supply — The sciotum i'' supplied b^ the ilioinguinal 
nenes at its upper part ami by the perineal ne^^ es at the lower 
portion The sciotal contents are innervated by the genital 
branch of the genitocrural and the sjmpathehc nerves from the 
aortic, renal and hypogastric plexuses Because of the abim 
dant nerve supplv to the scrotum, incisions into it are best pre 
ceded by injections into the line of the proposed incision The 
nerve supplying the ‘«ciota'l contents mavhch’locked in any part 
of the cord This maj be most ea'^ih done just below the exter 
nal ring 

Varicocele — Operations for xancocele have for their object 
the obliteration of the vein** of the pampiniform plexu®, vancos 
ities of which constitute tlie pi eminent objective symptom of 
the disease The requiiements of the operation in anj given 
case Will depend upon the conditions present If the scrotal 
relaxation i« marked, tin’s requires attention If the vessels 
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alone are affected, the resection of these only Mill give the de 
sired result The ideal operative scheme must be such that each 
of these may be given the attention the conditions present de 
mand The operation here proposed has the merit that both 
factors in the disease maj be given attention through a single 
small incision 



Beginning immediately below the base of the scrotum a lino 
IS infiltrated in the general direction of the coid (Fig 100), ex 
tending downward IH inches This anesthetizes the cutaneous 
nerv cs only, which, it will be remembered, arc brandies from the 
sacral plexus through the perineal nerves Tlie scrotal contents 
are supplied by the nerves accompanying the cord through the 
inguinal canal At the point of operation they have divided 
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into branches too fine to be infiltrated directly. Perineural 
blocking must, therefore, be lesoited to. This is done by grasp- 
ing the cord between the thumb and fingei at the base of the 
scrotum and making firm pressuie (Fig. 101). The needle is 
passed at the upper end of the line already infiltrated into the 



tissues imprisoned between the thumb and finger. About 2 c.c. 
(30 minims) is injected at this point This effectually blocks 
all the nerves leading to the scrotal contents. 

Instead of injecting the cord through the unopened skin, the 
cord may be separated after the incision of skin and tunica has 
been made ; then grasping it between the thumb and finger, the 
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operator can make the infection accurately Ihis metliod 1= 
more easily accomplished but the ‘reparation of the cord before 
injection is accompanied bj «!ome pain 

Amputation of the Scrotum — If preferred, the classical ampu 
tation of the scrotum may be performed Ordinarily the degree 
of shortening is estimated and the distance determined is 
clamped off ^vith longhladed forceps Moymban’s intestinal 
forceps are excellent for this purpose The si in beloM the for 
ceps IS then infiltrated Avith quinine or novocame epinephrine, 
and the amputation proceeded with, the clamps bemg still in 
position Through and through sutures are then placed and 
tied 

Since the shortening of the tunica alone is of importance and 
the removal of the skin incidental and unimportant, the clamps 
are best avoided, because when thej are placed, the tunica is 
liable to retract and the purpose of the operation is defeated 
The following method, therefore, is to be recommended ns per 
mitting the operator to remo\e with greater exactness the de 
sired amoimt of the tunica 

The amount of the scrotum to be amputated is estimated by 
drawing the redundant portion between the fingers If the 
operator doubts Ins ability to follow the imaginary line so 
formed it will be well to paint a line with tincture of lodme 
This line is then anesthetized about the entire circumference 
of the scrotum The skin is cut through to the tunica with scis 
sors The tunica is then taken up and the amount to be removed 
estimated by drawing it betw een the fingers The tissue is anes 
thetized while the grasp is retained The portion representing 
the intertesticular septum should recciie special attention be 
cause nerves are abundant at this point The excision of the 
redundant tunica is then completed, care being taken to secure 
the ‘'ac from retraction Any bleeding points arc caught up and 
ligated as they are cut Careful hemostasis should now be 
made in order to secure every bleeding point Otherwise, post 
operative hemorrhage into the sac will cause embarras'=ment 
during convalescence The two layers of the tunica are united 
with catgut The skin is then umted as a ■separate laver, pref 
erably by nonabsorbable sutures Since hemo'tasis has been 
accomplished by “separate ligatures the skin sutures should be 
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onlv tiglit enough to secnie apposition of the slon Caie on this 
point 'Will greatlj shoiten the peiiod of convalescence from the 
operation 

Hydrocele — In the ladical operation for hjdrocele the same 
skin lufiltiation is employed as in the varicocele operation; hut 
it IS placed lover, and ma-\ be lengthened ith ad\ antage The 
incision IS made thiough the skin do\\n to the tunica \aginalis 
The cold is e\po«ed abo\D the tunica and loosened carefully 
with fingei and foicops until it can be grasped between the 
thumb and finger The injection is then made as in varicocele 
The coul mail be infiltrated befoie making the ‘^kin incision as 
in ^allcocele if the tunica is not so laige as to make the coixi 
macces'sible to the gra«p of tJie fingers 

"With the infiltration of the cord, the entire aiea becomes in 
sensiti\o and the tunica can bo scpaiated with ease and the 
desiied rejection made Caie must bo taken to make the sep 
aratiou just esteinal to the tunica, foi if the separation is made 
betiieen the skin and tlie dartos pain will result, becau'se the 
skin of the lover sciotal legion is supplied by the perineal 
ner\es, •which are imaUcctcd by the anesthetization of the 
nerves accompanj mg the spermatic cord For the same reason, 
if it IS desired to dram tlie ba'e of the «ciotum, the skin must 
he anesthetized at the de«ired point of incision For the or 
dinaiy liydiocele opeiatiou a diain is not required An mtei 
rupted nonabsoibable sutiiie, aftei all hemoirhage has been con 
ti oiled, should be used to clo^e the vouiid 

Castration — The lemo^aI of the testicle is the simplest oper 
ation upon the external genitals to be performed under local 
anesthe'sm The technic reqnired consists merely m exposure 
and hgation of the cord This maj be accomplished at the base 
of tlie sciotum or m the ingnmal canal In the fonner location 
the technic is identical with the first steps of the operation for 
^ ancocele and in the latter situation the cord is approached as in 
the operation for inguinal hernia 

The site of the incision -will be dependent upon the condition 
requiring castiation If the lesion is local, as in hematocele, 
exposure of the cord at the base of the scrotum is to be preferred 
Castration, hov ever, is usually done for malignant disease 
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In that instance, deep infiltrations about the inguinal canal, 
as for large inguinal hernias, gne the best access to the field 
The entire thickness of the abdominal ivall must be mfiltratcd, 
preferably through the unopened skm If this is not possible 
the skin and subcutaneous tissue are infiltrated and the incision 
IS then made to tlie fascia of the external oblique The re 
mainder of the abdominal nail is then infiltrated Tins latter 
plan IS the moie certain for beginners The inguinal canal is 
then freelj incised and the cord followed under the peritoneum 
If the castration is being done for tuberculosis the vas may be 
follou ed to the bottom of tlie pelvis The bloodless field secured 
by the epinephrine is particularly gratif j mg when vv orkmg deep 
in the pelvis 

Vasectomy — The section of the vas is done to prevent propa 
gallon of the species It is now confined to the sterilization of 
criminals in some states, but the signs of the times seem to indi 
cate that it may soon have a w ider application 

The vas, being covered only by the skin and the tunics of the 
cord, IS easily reached Grasped by the thumb and finger, either 
in front of, or behind the scrotum, it is infiltrated with novo 
came epinephrine solution The vas is exposed with a few 
strokes of the knife The vas is then infiltrated with a few drops 
of the novocaine solution This is necessary because of the 
density of the coats of tlie vas, diffusion is slow and if the vas 
IS not thoroughly anesthetized the patient is liable to experience 
a sickening feeling when it is severed A section of the v as an 
inch long is resected and the ends are allow ed to retract If the 
deferential artery is cut, it must be earofully ligated The tunics 
of the cord are very vascular and careful hemostasis is required 
if annoying infiltration of the scrotum is to be avoided 
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OPERATIONS ON THE URETHR4, BLADDER AND 
PROSTATE 

In tlus clinic spinal anesthesia has ‘^upeiseded local in the 
second stage of suprapubic prostateotoinj and m peiineal opera 
tions We u'!e local infiltration in bladder drainage and in all 
operations in iihich spinal is contiaindicated 

Neural Anatomy ^ — The sensory ner\es of the genitounnarj 
organs are the same as those of the icetum and anus They are 
so numerous that blocking of specific nerves is uncertain, and 
^vh^le in a general vvaj the injection nia\ bo massed in the direc 
tioa of the chief nerv o supplv, dependence must be placed upon 
infiltration of the entire organ 

Local Anesthesia Prelunmary to Cystoscopic Examination — 
Antipyrm and opium and, for local application, cocaine were 
formerly employed The first has been abandoned because of 
inefficiencj and the last because of its dangers The mo«!t effi 
cient safe anesthetics available at the present time are alypm 
and quinine, either of winch may be introduced into the bladder 
half an hour before the proposed examination The most effi 
cient method, however, is (he blocking of the sacral canal which 
in nearly all cases gives complete anesthesia of the parts m 
volved in cysto'^copic exanimation In intense cystitis with 
spasmodic contractions of the bladder, ‘^acral blocking is some 
times meflieient since it does not reach the bladder wall nor the 
pentoneum cov enng it I hav e n^ed quinine in the sacral canal 
but its action is less prompt tliaii novocaine and the effect lasts 
an unnecessary length of time 

External Urethrotomy 

This operation is generally required in otherwise healthy sub 
jects in which a general anesthetic is not objectionable When 
a local anesthetic is desirable, sacral combined with trans«acral, 
or, in irritable subject", a spinal anesthesia, may be used Any 
S‘'3 
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of these methods may be supplemented by local infiltration 
This has the added advantage of mahing the operate e field rela 
tively bloodless 

Suprapubic Cystotomy 

This operation may be required for the reino\al of foreign 
bodies from the bladder or as the first stage m a prostatectomy 
If any considerable intraMseeral manipulation is anticipated 
‘=acral anesthesia should precede the nail infiltration E\en 
the removal of stone is painful if imbedded 



Fig 102 — Lme of si m inlUtratioa for suprapubic cjstotomy 

Initial infiltration is made along the hnea alba immediately 
above the pubic bone (Fig 102) The subcutaneous tissue and 
the external surface of the fascia are anesthetized by passing the 
needle parallel with the surface (l Fig 103) The muscle and 
peritoneum are anesthetized by passing the needle below the 
fascia nithm the substance of the muscle, and o\er the surface 
of the peritoneum (2 Fig 103) The prevesical fat is infiltrated 
by passing the needle close beneath the pubic bone backward 
and upuard to the surface of tlie bladder (1 Fig 104) and then 
down to the bladder neck to near the prostate and laterally 
over the bladder u all (2 Fig 104) The bladder wall can be rec 
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103 1 TIic aubcuUueous 1 t U^cr and tie «uperfeiil lojcr of tl e fa cia are 
edematized S, by passing the nceOle benenth the fascia tl e mnscle and pxeperitoneal 
fat are infiltrated 



Fig 104 — The preve« cal «pace is infiltrated by pa'= mg the needle do \ti to tl e 
surface of the bladder (1), then the needle is partly withdrawn and reintrodnced 
obliquely downward and forward as far as the neck of the bladder mfiltratmg 
constantly as the passage of the needle proceeds {£) 
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ognized b> caieful palpation with the needle it tlie biaddei liav 
been previously distended with water 
The incision is made along the line infiltrated first down to 
the bladder wall If, as frequently happens, the wall is still 
sensitive, it should be fixed with tenaculum forceps and infil 
trated separately If the bladder wall is pioperlj injected, it 
may be cut without pam One maj then proceed w ith the opera 
tion indicated, introduction of a diainage tube, extraction of a 
stone, removal of a tumor or of tlie prostiate 
Extraction of Stone — If the bladder mucosa has been anes 
tlieti/cd pie\iously the stone may bt searched foi and rtmoicd 
witliout pain If that piclimnnrj Jii" been on)iltcd, tlie act ot 
grasping the stone may cause pam 
Removal of Tumors — After the bladder lias been opened a& 
described, the location and extent of the tumor can bo seen di 
roctly If the tumoi is lomovable, the bhddor wall about its 
base IS infiltrated and the tumor removed by excision or cautery 
The suppression ot bleeding by meins of llio adrenalin malvC^ 
this part of the operation simple 
Stone in the Pelvic Ureter —Stones m the lower portion of 
the pelvic ureter can be reached bx mal mg a liansvcrso incision 
for the suprapubic cystotomy Do pie\esical tissue is then 
freely infiltrated beneatli the peuloncum down to tlie bladder 
Tree injection of fluid about tJic bladder wall will facilitate 
separation of the paravesical tissues fiom it so that the pehic 
ureter may be exposed This procedure is difficult and general 
anesthesia is preferable unless distmctlj contiaindicdted Ab 
scesses deep in the broad ligament maj sometimes he reached 
m the same w ay 

Removal of the Prostate — Many operators now do suprapubic 
prostatectomies m two steps Tlie first stage consists in a 
suprapubic cystotomy as already described The second stage 
consists of the enucleation of the prostate through the supra 
pubic wound 

As a preliminary to tins step the suprapubic wound must 
usually be enlarged Tor this step simple lineal infiltration ex 
tendmg upward from the openmg suffices After the wound has 
become enlarged the infiltration of the prostate begins Under 
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guidance of a finger in tbe bladdei a needle is passed anterior 
to the prostate infiltiatmg thovouglilj the anteiioi capsule of 
the gland as far as the methia (l Iig 105) With a finger in 
the urethra the needle is past-ed through the gland to the poste 
nor surface of the gland (.2 Fig 105) infiltiating the space be 
tueen it and the lectuni Care must he o\eicised Ie«t the needle 
pass into the rectum Fimlh the lateial capsule is infiltrated 
(.? Pig 105) TJie needle must be passed to just uithm the 
capsule (Insert in Fig 105) If the middle lobe is oveilnngmg, 
the capsule on the posteiioi surface likewise must be infiltrated 



Pi r lOo — Infiltr-ition of tl e cnp ulc The ejnce betwe n cap«ule and ti e attaci 
ment of the ligaments is infiltrateil (J) ne^t the space between the prostate and 
the rectum bj pa8«ing the needle tl rough the i ro tlte h\ enteiing the urethra { 2 ) 
and finally the lateral prostate capsule {3 and insert) 

With this done, the enucleation maj begin Since m this 
infiltration the pohic nerves are not piotected against traction, 
the posterior surface of the gland should be steadied by a finger 
in the rectum as the act of enneleation proceeds The use of 
the novoeame epinephiine ‘solution as indicated lessens very 
materially the amount of blood lost 
The techmc novr used in this clinic is a preliminary sacral to 
gether with a trans«acral block, to be followed after half an 
hour by the infiltration of the prostate as above outlined 
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Cystoscopy 

For intravesical instrumentation sacral or lov spinal anes 
tliesia has been generally employed The new anesthetic 
diothane applied topically to the urethra and bladder seems to 
be proving satisfactory for such manipulations Fifteen to 30 
cc of one half to one per cent solutions arc instilled into the 
bladder After ten minutes an adequate anesthesia is obtained 
and the anesthesia is considerably more prolonged than that oh 
tamed with other local anesthetics 



CHAPTER XXI 

OPEEATIOXS ON THE PESIALE ORGANS 
All operations on the pehic organs can be done Tvithout m 
halation anesthesia AVhich method of anesthesia shall he em 
ployed depends on the extent of the operation and on other fac 
tors to be discus'^ed subsequently Superficial tumors of the 
vulvar region are best done Mith infiltration anesthesia The 
repair of the cervix and perineum may be done with infiltration 
anesthesia or sacral blocking In major operations on the uterus 
spinal anesthesia finds its chief field of usefulness 

Repaar of the Cervix 

The cenn. is supplied by s>mpatlietic nerves by waj of the 
broad hgaments It is not very sensitive as is readily demon 
strated by the common practice of grasping it with tenaculum 
forceps when making office examinations 

The cervix is exposed b> a suitable perineal retractor, fixed 
with a tenaenUun and drawn down as near as possible to the 
vulva The needle is introduced at the line of attachment of 
the vagina to the ecnis, and is passed obliquely upward and 
medially so as to enter the ba«e of the broad ligament and pene 
trate the substance of the uterine muscle just below the internal 
os (Fig 106) Several cubic centimeters of the solution are in 
jected on each side of the cervix and the loose tissue between 
the cervix and bladder is infiltrated at several pomts The 
vagina deflection posterior to the cervix is infiltrated in the 
same wav If anesthesia vs not complete an additional injection 
directly into the angle of the tear may be made, though this is 
rarely necessary The operation may then begin 

Dilatation and Curettage 

The U'e of the curette is not nearlj so frequent as formerly 
among careful surgeons, and it is to be regarded as fortunate 
that the operation is not readily accomplished by the tyro under 
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local anesthesia Ihe difficultj lies in the density of the uterine 
muscles A\hich do not easilj permit diffusion of the fluid in 
sufficient quantity to reach all parts including the peritoneum 
In the recent pregnant uterus this difficult} does not obtain (one 
might almost say unforti natch ) and curettage maj be readily 
accomplished 

Infiltration should begin m the eer\i\ as for repair of lacera 
tions using care to in-ject deeply into the muscle substance In 
the nonprognant paitieulail} m uteri long the subject of 



F g 106 — D re t on of 1 nes of nfil a on fo opera ons on tl e cervix 

chrome inflammation a special s^riHoC such as is u«ed by den 
tists 18 desirable In the recentlj pregnant uterus satisfactory 
infiltration ma} be secured ^ itli an ordinary syringe If the 
operator is careful to ascertam the po':ition of the uterus it is 
easy to inject the body of the uterus through the ba'c of the 
broad ligament 

If after dilatation of the ceiMcal canal tl e endometrium of 
the bod} IS still sen«itiac the caMh ma} be pad ed for fne 
minutes with a 5 per cent quinine solution or it may be injected 
with no%ocaine b^ means of a long needle 
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Antenor Colporrhaphy 

EeIno^al of redundant portions of the anterior \aginal wall 
IS easier to peiform iindei novocame epinephrine than tinder 
general anesthesia, heeau'je of the lessened bleeding If the cervix 
does not protrude fiom the \uha, the infiltration line is begun 
half an inch behind the meatus (Fig 107) and extends nearly 



lit, 10 — Infiltntjon of He ragiml will in interior colporrliaphj 

to the certix (Fig lOS) Fiom this primary line, lateral lines 
are infiltrated until the entiie tissue beU\een the bladder and 
the vagina is anesthetized If the cervix comes down into the 
■\ulva readih, the infiltration ma'\ begin at the cerMs and ex 
tend nearlv to the meatus From this priman line lateral lines 
are mfiltrated as befoi e If other moie extensive operations are 
to be done at the '^ame time quinine max he U'-ed for this part of 
tlie operation, or verj dilute ‘solution's of novocame epinephrine 
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In GitliGr event an unnecessarily large amount of fluid sliould 
not be used because coaptation of tissue will be made more un 
certain 

The operation as usually done may then proceed 



Fig 108 —Method of laflltraiing’ tl e Tafinal vail aatenor vaginal colporthapl y 
when the eemx is prolapsed 

Repair of the Perineum 

When repair of the perineum is to follou any of the opera 
tions above described, it is uell to begin by infiltrating tlie pen 
neum By so doing complete anesthesia of the perinoum is 
assured by the time the cer\ical or other operation is completed 
and the latter is facilitated by the relaxation of the perineum 
so induced 

Nerve Supply of the Penneum — The nencs mvohod m the 
repair of the perineum are the same as those involved in rectal 
operations These nexv es may be blocked before their exit from 
the canal by passing a needle at tlie posterior border of tlie 
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tuber ischu m a direction ton aid. tlie foramen iscliu The 
nerves he imder the hgamentum sacrotuberosum Sellherm pre 
fers to readi the nerves after they haie divided into branches 
by infiltrating tJie paiarectil space 

hen large operations are to be done such as extensu e pen 
neal repair, together with rectal operations sacial anesthesia 
finds its most useful field C\en if it does not secure complete 



F g 109 — Infiltrat on of tJ e per neun n per oeo rl apl T1 e nfiltral on be 
gma at the point marked x The need e hows the point of injection of the deeper 
t ues By d reetmg the needle more d rectlj backward tl e levator luav be read ed 

anesthesia the deficiency mav be ‘?uppUed bj local infiltration 
The nerves come fiom so many «onrce': howeier, that m most 
ca^es it is better to depend upon local infiltration, which is 
easily done in tins region The whole area can be infiltrated 
in less time than is xequirea for the sacral blocking to become 
effective 
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Infiltration is begun at the middle of the mucocutaneous jujk 
tion (Fig 109) and eontmned along it to tlic caruncle of ewli 
side The region of each caruncle is tlicn oiaspcd b> a tcnic 
ulum forceps When moderate traction is made upon the se tlic 
extent of the laceration becomes exposed A line is nou infil 



trated from the point of l)ogiiiuiii„ lo II 1 iciust point (1 „ 
110) of laceration tal mg cire that tic needle is not pushed 
into the rectum llie entue aiea to be denuded is then infil 
trated by a liberal injection of lluid between the ^agln^l uul 
rectal walls Either anesthetic iiiaj be u'=od Noiocamo gi\es> 
less hemorrhage at the time of operation niul is ad\ liable for 
the beginner 
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Inasmuch as the eliief ‘■ource of di'=comfort is the pull on the 
Ie^ato^ muscle, infiltration of this muscle is a most impoitant 
point A finger in the vagina uill locate the le%ator and deter 
mine the point to Mhieh the needle should be thrust The mus 
cle itself is mfiltrated and the tissue bejond it, both at the level 
at which the sutures uill be passed, and anteriorlj tovard tlie 
pubic bone These tis'^ues aie ‘*en‘‘itive to the pas'Jage of the 
needle and as mucli cue should be e\eici<sed in miecting them 
as in infiltiating the si in 

Operations on the Vulva 

Any opeiation on the \uha, mcludnig tumois and incision of 
the slun for pruritus, ma\ be performed with infiltration anes 
thesia Eithei anesthetic maj be emplojed, quimne, if the 
operator has in mind the aftei comfort of the patient, noi ocnine 
epinephrine if he has in mind liis oun comenience The same 
applies to opeiatious upon the urethia 

The Freund Wertheim Operation may be done under local 
infiltration alone, but icquiics considerable experience both m 
the performance of the Freund "W ertheim operation and m the 
u«B of local aiiosthe^ia Saeial blocLuig lielps but little and if 
infiltration anesthesia seems too difiicult the operator should 
pioceed at once uith spinal anesthesia General anesthesia is, 
of course, the method of clioice If infiltration is to be used, the 
operation is begun as for esploiatoi\ h'\''terectomy, with the 
addition that the anteiior ^aglnal uall must be infiltrated and 
separated as for anterior eolpoirliaplij Instead of splitting the 
wteru.s, v.vXf, KX'a ‘if the. hvoad 

ligaments are -nideh infiItiateduithno\oeame epmephrme The 
uterine wall is then infiltrated before an attempt i'^ made to pull 
it into the vagmal wound This makes it insensitne to the 
grasp of the forceps and to the snb'sequent pas'^age of the su 
tures when it is fixed in the vagina .^Vs the uterus is exposed 
and drawn into the v ound, regions higher up may be infiltrated 
The only point m the operation pre'=entmg anj difficulty is 
the p ullin g of the uterus into the vagina This is facilitated 
by havmg the vagmal ^ ound large enough to permit the pas- 
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sage of the uterus without undue traction For this reason 
the bold operator im 11 have le^^s difficulty than the timid one 

Before beginning this opeiation the surgeon should make sure 
that the uterus is mobile A uterus may be low in the pehis 
and yet possess attachments that will make the operation dif 
ficult If the uterus is fixed or if the broad ligaments are 
fibrous as they become after the menopause, spinal anesthesia 
must be used because tlie firm traction required under these 
conditions cannot be made painless by infiltration anesthesia 

Vaginal Hysterectomy — ^The chief difficultj in doing \ agmal 
hysterectom'v under local anesthesia is the fact tint pulling 
doAvn the uterus causes pain This is particuHrlj true if there 
are adhesions or if as after the menopause the broad ligaments 
are fibrosed In prolapsed uteri in fat old ivomen in ^vhom ad 
dominal fixation «eems hazardous liysterectom> under local 
anesthesia becomes the operation of choice In tlie«e cases the 
broad ligament becomes readily accessible and by a liberal 
removal of the vaginal ^\all tliese patients may he made com 
fortable •with \erv little risk 

Up to a certain point this operation is identical with the pre 
ceding The base of the broad ligament is infiltrated more 
widely lateral to the uterus The posterior culde^-ac likewise 
must be infiltrated 

AVhether or not the perineum will require repair, it is worth 
while to infiltrate this region as for perineorrhaphy so as to 
secure relaxation and thorobj facilitate lery much the removal 
of the uterus The manner m which the uterus is removed must 
be planned to fit the individual case If the uterus is freely 
mobile ligation may begin at the base of the broad ligament 
In more difficult esses the uterus may be bisected as for hyster 
ectomy and removed in pieces It is possible to remo%e the 
fundus, allowing the cervix to remain, performing m this waj 
a supravaginal amputation per vaginam 

Hysterectomy under local is a difficult operation at best except 
in cases of prolapse as abo\e noted and the operator must be 
si illed before he undertal es it If there is a contraindication 
to general anesthesia the operator had best proceed at once to 
spinal anesthesia 
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Palliative Operations for Carcinoma 
Extensive infiltration of the tissue about the cenix is made 
preferably ivitli quinine Several ounces may be deposited 
about the affected area without much regard to direction, ex 
cept to avoid the bladder and the rectum \ny palliative pro 
eedure mav tlien be emploved, such a<5 curettage with acetone 
after Gellhom’'! method, oi tlie actinl cauteri 
Curative operations for carcinoma of the uterus are bejond 
the realm of local anesthe'Jia It is worthy of note that in many 
cases palliation under local anesthesia will procure a greater 
lease of bfe with le^'s discomfort to the patient than attempts 
at radical operation under ether This point is not sufficiently 
appreciated 

Shortening of the Round Ligaments —Any of the methods 
commonlv emploved m shortening these ligaments may be done 
Alexander Adams — In very motile uten withont descensus 
of the cervix this operation gives good results The technic 
does not differ materially from that described for the anesthet 
ization of the ingiunal canal m hernia The absence of the cord 
and hernial «ac makes care m injecting the canal unnecessary 
The ligaments are more readily found than under general anes 
thesia, because of the bloodless nature of the field 
The Montgomery, or any other intraabdominal method that 
may be employed, is generally to be preferred to the operation 
just described, because the results are more certain and the 
time required to perform it is less The operation I prefer is 
a transverse f a'^cial incision rv itb the fastening of the ligaments 
m both ends of the incision To perform this operation a trans 
ver'=e line is infiltrated in the suprapubic fold The fascia and 
muscle of the abdominal wall arc mfiltrated through this line 
In this way the entire thickness of the abdominal wall may be 
anesthetized 

The same thing mav be accomplished less elegontlv bv mak 
mg a longitndmal incision into the abdomen 

Antenor Fixation 

In elderly n omen the best means of remedying a prolapse is 
to suture the fundus of the uterus to the anterior abdommal 
fascia This can be best done with infiltration anesthesia 
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Momentary pain may be caused when the fundus is pulled up 
into the A\oiind Tins is the safest method of operating m tlie 
fat, old omen in horn this affection is nsuallj found 

Urethral Caruncle 

This little tumoi is of fiequent occurrence, and because of the 
sensitive natuie of the sunoundmg tissue, the operator find® 
an interesting field for the exercise of technical skill The 
simplest method of anesthetizing the site of the tumor and the 
distal half of the urethra is to place a tablet of 14 or Yi grain of 
cocaine or two grams of quinine ju«t nithm the urethial orifice 
Tlie natural moistuic of the pails dissolves the tablet suffi 
cientlv to batlie the alfceted u( i n i conccntntcd solution of 
the drug After ten iiiniutis omplclc anesthesia uill liave 
taken place and tlie tumoi m iv bo removed and its ba«c c niter 
ized 

Larger tumors in tins legion may be lemoicd in the same way, 
by adding to the anesthetization aboie described an infiltiation 
of the surrounding tissue by passing the needle through the 
area proMOuslj ane«llioti7cd by the topical application 
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OPERATIONS .VBOUT THE RECTUM 
Operations abont the rectum imdei local anesthe'sia have not 
been popular \\ith general surgeons but have found favor vrith 
patients Specialists and general practitioners have been more 
ready to recognize the merits of local anesthesia than ha\e sur- 
geons The anal region is a difficult Celd for the employment 
of local anesthesia Blocking operations, because of the abun 
dant ner\e supply from a number of sources, is difficult The 
area is exceedmgly sensitne and the position of the patient dur 
mg the operation tends to make the operation trying on botli 
operator and patient An\ apprcbonsi\e mo% ement on the part 
of the patient adds matenallv to the difficulties of the operator 
Ne^ eTtlielo‘^% ^^hen the fundamentals are mastered no other 
region permits opeiations of nil \aneties to be earned out ^ith 
more ^atisfactoiy i emits to both practitioner and patient 
Patients are reluctant to submit to general anesthesia for the 
relief of a condition uhich doe-' not endanger life and to the 
inconvenience of i\hich the} ha^e bv degrees learned to snb 
mit ^th more or patience Only when actually incapaci- 
tated do the\ readily mbmit to radical operations under gen 
eral anesthesia The lesnlt of the reluctance of the general 
surgeon to employ local ane'=tliesia has been to drive sufferers 
from piles to the ad^ ertiser^ who has been more ready to accede 
to the demand for relief without general anesthesia The gen 
eral practitioner can prevent the deflection of his patient if ho 
wall do the'^e opeiations under local aneathe'=ia Most of the 
rectal di'^ea^e'; belong to the domain of minor surgery and 
should be quite within the province of the general practitioner 
Certainly any man w bo can lepair a recently lacerated perineum 
should be able to cany out ncaily all the operations upon the 
rectum after he lias once mastered the rudiments of anesthesia 
as applied to this region 
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Anatomy — A knowledge of anatomy is a necessary prelim 
inary, and that not alone of the nerves but al^o of the muscles 
and vascular supply, for nov\here else can complications affect 
ing these tissues be more certainly avoided by anticipating 
them 

Broadly speaking the region in question consists of the ter 
mination of the gut canal, the group of muscles surrounding it 
and the associated vessels and nerves The external sphincter, 
an elliptical muscle surrounding the outlet, is the most impor 
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tant muscle Above it is the mtcinal sphincter which is merely 
a reinforcement of the circular fibers of the rectum The integ 
nty of these muscles must be retained lest an embarrassing 
incontinence result Descending from above m the submucous 
layer are the hemorrhoidal arteries and veins It is from these 
vessels that postoperative hemorrhage may occur if the technic 
has been faulty The vessels which approach the anal region 
through the perirectal space are readilv '=000 during the opera 
tion and are as readily controlled Tlio nerve supplv for the 
most part, is chiefly found in the perirectal space Appeanng 
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from either side slightly behind the anal axis are the long pen 
neal nen es and from the depth supplying the lateral and an 
tenor poitions are the hemorrhoidal nerves The coccygeal 
nerve approaches fiom belund (Fig 111) Descending from 
above vnthm the wall of the gut are branches of the sympa 
thetic nerves These, like sympathetic nerves in other regions 
of the intestinal tract, aie sensitive to traction None of the'=e 
structures are snrgicallv fastidious yet they demand a certain 
respect if the surgeon’s relations m his dealings with them is 
to be at all tunes agreeable and harmonions 
Operations about the ami's mav be divided into tho«e which 
mav be done without dilatation of the sphmcter and tho'^e in 
which dilatation is a nece«sarv prehminarv In the former 
class are ischiorectal abscesses cutaneous and mixed piles and 
palliative operations upon prolapsed internal hemorrhoids 
Tho'ie demanding a preliminary dilatation of the sphincter are 
mternnl hemorrhoid'^, fistulas fi««ures and nil tumors within the 
gut Although prolap«ed internal piles mav be operated with 
out dilatation, there is mo’s! certain to be «ome that hav e re 
mamed internal to the ‘sphincter which will likely give rise to 
trouble at some fnture date and a lecurrence after operation 
IS likely to be recorded agam'^t the effieiencv of the surgicaF 
treatment Therefore, even if one pile I's prolap'=ed and easilv 
within reach of ligation witliout dilatation, the sphincter should 
be stretched in order that all hidden nodules may be readied 
Furthermore, if the proIap‘:ed pile is >=0 operated the pedicle 
‘^Iips hack within the sphincter and should hemorihage occur 
it IS almost certain to be undetected for a long time 
Dru^ Employed — Xovocaine epinephrine give" a good anes 
thetic and the slall requiied in the use of tlu" drug is but little, 
but the after pain is prolonged and intense Diothane gives a 
prolonged ane'^the^ia controlling the after pain for some days 
So pronounced is tins action that its U"e is to be recommended 
even when hemorrhoids are lemoved in the cource of major 
operations m which "pinal 01 general anesthesia is u«ed In 
such ca'JC'? it need be injected only into the pedicle of the pile 
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External Hemorrhoids 

External hemorrlioids are formed by the coagulation of blood 
within the veins of the anal region They are covered by skin 
not materially changed or at most but shgJitly inflamed. When 
the thrombosis extends into the \eins of the mucous surface, a 
mixed variety, the mncocutaneous variety, is obtained. If the 
submucous veins are extensi\ely mvolved a prolapsed internal 
pile may bo diagnosticated 



If the tumor is confined to the culaneou's surface and the skin 
over it IS but slightly or not at all mvoh ed, a lino may bo in- 
filtrated over its surface (Fig 112) A simple incision is made 
into its substance and the clot turned out A suture may be 
placed to control the bleeding; this may he removed after a 
day or two and healing by grannlation permitted In some in- 
stances the mere compression by a tampon for a few minutes 
controls the bleeding and a suture is not necessary 
If the skin over the pile is much inflamed or if the thrombus 
extends into the mucous membrane it is better to infiltrate the 
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semicircle is described on one side and then beginning at tlie 
original point the opposite side is infiltrated A needle of snf 
fioient length to make sure of penetrating the muscle must be 
employed A needle is now thrust between the rectal wall and 
the external sphincter (Fig 116) When the mucosa becomes 
infiltrated, the sphincter relaxes sufficiently to permit the opera 
tion to be done A finger introduced within the anus will assist 
in guiding the needle to the proper depth to infiltrate the 
sphincter (Fig 117) If for any reason it is desirable to para 
lyze the sphincter as in the presence of a fissure, injection di 
reetly into the substance of the muscle is made (Fig 118) 

Fistula m Ano 

The radical cure of anal fistula can be accomplished w ith sur 
prising ease under local anesthesia My own preference is for 
an excision of the fistula with the immediate closure of the 
fistulous tract 

Incision of the Fistulous Tract — This operation merely aims 
at conversion of the fistula into an open wound which shall be 
allowed to heal by granulation If the internal opening is 
within the sphincter, the operation may be done without a pre 
limmary stretching of that muscle If it ends high within the 
gut the sphincter must be dilated 

The skin about the opening (Fig 119) and a line from this 
point to the anal margin within the gut are infiltrated Injec 
tions are then made in the deeper portions along the line of the 
fistula and anal sphincter, and then m the tissue about tlie 
fistula 

Because of the scar tissue present, infiltration must be made 
with unusual care Tlie scar tissue itself cannot be injected and 
must in consequence be blocked off by infiltrating the tissue 
about it fFig Tiie scar tissue is suimstiTTies very wxttTi 

sive, particularly if the patient has pre\ lously been treated by 
incision or by the injection of irritating fluids 

In extensive invoHement of this region bj fistulous tracts it 
is advantageous to make a sacral blocking with no^ocalne and 
use quinine in the field of operation whorc\er it is needed to 
supplement the sacral bloclnng and for the purpose of control 
ling after pain 
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Fissures of the Anus — In very small fissures a simple injec 
tion of the anesthetic about the base permits of excision In 
the laiger and more complicated, it is better to do a typical 
operation, which requires the dilatation of the sphincter as ad 
vised for the remoial of hemorrhoids Tlie affected area mav 
then be excised and the defect closed b> sutuie Quinine is the 
anesthetic of choice because of the \ery intense after pain vlien 
more ephemeral anesthetics are used 



Fig 120 T1 e tissue abont the fistula is infiltrated tbrougliout its lengtli 

Carcmomas of the Rectum 

Carcinomas situated ’ioa\ m ttie TetAxnn, WjtA ib, ’IvVi'OTi 
upper border can be ^^ell circumscribed bj rectal palpation, are 
easily remo\ed under local anesthesia Those situated higher 
up cannot be so remoA ed and Ion spinal anesthesia is bj all odds 
the anesthetic of choice It not onlj gives good anesthesia but 
also prevents shock 

The first part of the infiltration for carcinoma is done in the 
same way as for the removal of hemorrhoids After this has 
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been done, the tissues higher up are infiltrated The insertion 
of the levator is the essential area requiring infiltration and in 
the male the ti‘?-'Ue betiveen the rectum and the prostate For 
this part novocaine epinephrine is preferable It is not difficult 
to infiltrate the peiirectal tissue if the needle is long enough to 
reach the sensitiie area A needle at least four inches long is 
required The finger in the rectum gi\ es the operator a defimte 
notion of the presence of the point of the needle It is possible 
m this Tvav to anesthetize the pararectal tissue as high as the 
promontory 

The rectum is circumscribed either remoMng the sphincters 
or leaving them, depending upon the sitnation of the earcmoma 
Tlie levator is then encountered and should spn^itiveness remain 


Fij 1"! — Qtunine iDjccOon m prurUoi aai 


it may be infiltrated anew ith experience this necessity Mill 
not arise If gentle traction !« c\eici’=ed after the Ie\ator has 
been cut, it Mill bring the mesenterv into view, and if tins is 
cut high up, it IS po'-'-ible to bring down tumors situated quite 
high AMien the tumor has been delivered out of the perineal 
wound it ma^ bo excised witliout fear of causing the patient 
pam 

Pruritus Am 

This trouble'onie affection mav be controlled bv the injection 
of the affected region with a 1 per cent '=oliition of qumme urea 
hvdrochlonde Endermic mjection is most effecti\e If it lo 
used with care, there is no danger of sloiighmg Subdermie 
injection is easier but less effective Excision of the affected 
area is still more effective 



CHAPTER XXIII 

OPERATIONS ON TEE UPPER EXTREMITIES 
Spinal anesthesia obviously cannot be employed for opera 
tions on the arm as is done for major operation on the leg' One 
must resort therefore to ner\ e blocking or infiltration For 
Innately these methods are more easily emplojed in this region 
than in the lower extremity 

Infections of the Arm and Hand 
Localized infections may be anesthetized by circumscribing 
the inflamed area vnth a novocaine epinephrine solution Very 
gentle pressure should be everted for sudden increase in the 
tissue tension causes acute pain In opening subcutaneous ab 
scesses 'ivhere the skin is not directly affected the line of inci 
Sion may be lujectod directly over the abscess beginning in the 
healthy skin on one side of the lesion and then graduallj ex 
tending over tlio site of the abscess Subfascial inflammations 
require in addition deeper mjections about the affected area 
For the more serious infections about tendon sheaths and in tl e 
subfascial tissue local anesthesia should not be used In such 
cases the extent of the disease often cannot be ascertained 
exactly before the operation and at best anesthesia in inflamed 
tissue IS difficult to obtain Furthermore patients suffenng 
from such infections are usually irritable because of previous 
suffering In all deep and extensive infection nitrous oxide gas 
or light ether is b) all odds the anesthetic of choice 

Fractures and Dislocations 

An American Comva> vv as the first to emploj local anesthesia 
in fractures and dislocations 

The difficulty encountered m the icduction of fr-ietiircs is due 
to the muscular spa«m pioduced reflexlj bj the injured tissues 
■\\ hen the damaged areas are anesthetized the spasm subsides 
but may return as the anesthesia di«'appears Tins fact must 
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be kept m mmd in placing splints, for the apparatus -which holds 
the fractured ends in place dming tJie duration of the anes- 
thesia may be inadequate after the anesthesia disappears This 
applies particularly to fractures of the Immeru's In most cases, 
ho-uever, fractures which are propeily reduced and splinted re 
mam reduced 

The first ad\antage of local anesthesia m the reduction of 
fractures is that the patient is saved the unpleasantness of ether 
Further, unlimited time is alloA\ed for the reduction of the frac 
ture and witli the same anesthesia the splint may be applied, 
examination under x ra^s taken and the splint reapplied if nec 



essary In fractures in which the skm has been bruised the 
needle should pass through iinmjuied shin, and if the injnrj 
to the surroundmg soft parts has been considerable, the case 
should be considered unsuitable for local anesthesia 
The techmc is simple The skm is sterilized with iodine and 
a solution of novocaine epinephrine, Y 2 P^r cent is injected about 
the ends of the fractured bone If there is displacement of frag 
ments, eacJi fragment must be circimi*=cribed with fluid It is 
preferable to make the injection from two points diametrically 
opposite (Fig 122) in order that the periosteum may be reached 
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at all points Thirty or more cabic centimeters are required 
About twenty minutes is required for complete anesthesia to 
take place 

Injections into the joints to facilitate reduction or manipula 
tion are less often u'jeful in arm joints than in those of the low er 
extremities, but they maj be useful here particularly for the 
manipulation of sensiti\ e joints 
Deutschlander warmly recommends joint injections for the 
manipulation of fixed joints and for operations lie regards a 
bloodless field as essential and employs the same technic to '«d 
cure this as is lecommended for Bier’s venous anesthesia 
experience has been that tlie constiiction required to secure the 
necessaiy anoima is intolerably painful to the patient Intra 
capsular injections ore not effective in adherent joints when 
there are extensive adhesions within or about the joint, but in 
recent adhesions gentle manipulation continued ov er a prolonged 
period IS possible 

lly own practice is to limit mtracapsular injections to ca^es 
in which injections of formalin gljceiin are to bo u'sed I as 
pirate the joint if it contains lluid and inioct 5 per cent quinine 
solution I allow this to reinam twentj minutes, withdraw it, 
and then inject formalin gljcerin after Murphj ’s metliod The 
quinine produces a considerable degiee of anesthesia anil in 
gonorrheal arthritis the quinine inaj have some effect on the 
disease itself I have used quinine injections diiecth into tlio 
joint for the relief of pain in gonorrheal joints, and in those 
cases in w hich it vv as used the process ran a much shorter course 
than usual 

Operations on the Hand and Fingers 
No region requires a more delicate technic if the patient is to 
be spared needless pain A fine new sharp needle is mdispen 
sable The dull pointed needles on the market e\pre=slj for 
use m local anestliesia are unsuitable A small syringe must be 
used, preferablT a glass one of 1 c c capacitv The large sv r 
inges are unsuited, because verj slow injections cannot be made 
with instruments of large diaraenter 
Amputations — In amputations of the distal phalanx, or in 
opening abscesses in this region, the skm about tlie base of the 
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finger is first infiltrated, beginning at the dorsum, because this 
IS the least sensitne part, and proceeding to\\ard the palmar 
surface After a complete ring has been infiltrated, the digital 
nerves are blocked (Fig 123) On each ‘•ide of the bone the 
needle is parsed downward and inwaid The dorsal nerve is 
encountered near the central plane of the bone and the ventral 
opposite the flexor tendons 



Fg l‘’j — L nes of skin infiltrat on on Uc palmar urface correjonlng to tie 
dorsal n llrat on n F „ II 

When the fiist phalangeal bone or the metacarpo phalangeal 
joint, is to be attacl ed, the hue of «km infiltration begins on 
the dorsum of the hand an incli or tw o abov e the joint Div erg 
mg lines are infiltrated which terminate in the webs on cacii 
side of the finger (Fig 124) Wlien the web has been reached, 
a similar triangle is described on the palmar surface in the re 
verse direction, terminating at a point opposite the point of 
beginning (Fig 125) The nerves are now blocked b> pa^s 
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lug the needle do^\ inward from the dorsum on each side of the 
bone (Fig 126), and npuard through the \seb parallel ^\ltll the 
ner\es it is intended to block If the metacarpal bone is to be 
attacked, the periosteum must be anesthetized This can be 
done most effectively bv pa'^sing the needle along the bone from 
the ^\eb (Fig 126) Fach finger to be operated on is injected 
in the same mannei If se\ eral fingers are to be operated on at 
the came sitting the ckm lines of infiltration to the veb should 



126 — Inliltratioa of the penosteum whea the metaeirpal is to be attacked 

be made to bound tlie field of operation, but the nerves on each 
side of the metacarpal bones must be blocked separately 
For the operation upon the distal phalanx, anesthesia may be 
attained by the method ju^t described instead of by circlmg the 
bace of the finger, but m limited operations the latter method 
IS simpler 

Operations upon the carpal and proximal ends of the meta 
carpal bones must be preceded bv blocking about or above the 
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wrist A circular line is infiltrated and from this the neivcs 
supplying the region are infiltrated The extent of this infiltra 
tion must depend upon the extent of the operation If a single 



IIS' l'’7 — riicuHr injcctioi 'ibout lie »r slonitig 1 u l oi I !o k 

ing tie ladtl and ulnar nerves 



Fig 128— Cross “eetjon o£ the wrist slouing tie ncncs to L.p blockel 

metacarpal bone is to be attacked injection about its base from 
the circular line will be sufficient If more than one is to be 
attacked, each in turn must be similarly infiltrated 
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Instead of mGltratiag about the bone to be attacked, the nen o 
trunks mn} bo blocked abo^e the wn«5t A circular line is first 
infiltrated in the skin and 'subcutaneous tis«!ue (Fig 127) This 
blocks all superficial ner\es m this region Through this pn 
lna^^ line the mam trunks are miccted (Fig 12S) Tins method 



Fig l‘*9 — Infiltration about the ba«e of the metacarpal bone of the thumb The 
needles ind cate the pomts for deep lajeeUm 

of anesthetization is xeqmred for all extensi\e operations on 
the wrist and hand 

For operations upon the metacarpal of the thumb this pro 
cednre mar be modified Instead of infiltrating a line entirely 
about the wrist, this hue is termmated orer the carpometacar 
pal joint and the line contmned to the web of the thumb, both 
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foie and aft (Fi^s 129 aivd I loiu tins iiiu deep mjce 

tions arc made ilns todimc is usdul ilso »i cortnm disloca 
tions of the thuml) 

In lacerated nounds of tlie Land tJie sJ in injection is begun 
at one angle of the wound and from this point tlio injured area 
IS cireumseriijed mid the deepez tissue then injected This 



1 ig 130- — Superfio al and leep mjoct ona on tic palmar surfa c for o[ or ton* 
upon the nietscaipal bone of the tl uinb 

method of injection causes less pain and is less hhcly to cause 
infection than if the skin is injected fiom the edges of the woimd 
Infection of the Fingers — Superficial infection maj ho m 
jected directly tn the hnc of the propo'^ctl incision but m more 
severe infections it is best to block oil the entire finger as lec 
ommended for amputations 

If the operator mil use judgment the patient mai he sued 
many hours of acute suffering bj n«!iag fjiiiiuno for anesthesia 
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m opening abscesses If too mnch anestlietic fluid is injected, 
the circulation is disturbed and the necro‘5is of the disease aug 
mented 

Infections of the Palm — Simple isolated infections may be 
incited thiough a simple infiltration line in the shin covering 
them The difTu'=e infections should be done under gas or ether, 
or, if these are not ailable or aie contiamdicated, by blocking 
of the ner^es abo\e the aiea of infection, or by plexus anes 
thesia. 



Fig 131 — Circular injc'tion of tie arm n th WocKiog of the nerve trunka above 
tbe elbow 



Fig 13*’ — Injection Mperficial md deep for uperation upon the olecranon 

Operations upon the forearm maj be done following a circular 
infiltration abo^ e the elbow w ith subsequent blockmg of the 
nene trunks (Fig 131) ‘ftTien for some reason local anes 
thesia IS necessary for large operations, they are better done 
under plexus anesthesia If the latter is incomplete, it may be 
supplemented by local infiltration 

Bursae of the olecranon or abscesses or exostoses resultmg 
from them, mav be attacked, infiltrating a line about them and 
injeetmg deeply beneath them from this line (Fig 132) In 
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thickened bursae the needle can readily be passed between the 
cyst wall and the bone, but m recent ones this may not be pos 
sible In that event the border of the bursae is freely infil 
trated, which secures ample anesthesia after a ivait of ten min 
utes 

On the whole only the minor operations on the hand can be 
classed as routine operations for local anesthesia Unless the 
operator is especially skilled the use of local anesthesia in major 
operations is liable to lead to incomplete operations 
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OPERATIOXS ON THE LO^^ER EXTREMITIES 

Spinal anesthesia is particularly adapted to ina 3 or operations 
on tlie loiier extremitj It gi\es good anesthesia and also pre- 
% ents shock In lesser opeiations ether is the anesthetic of choice 
and IS mandatory in clnldren Infiltration is the anesthetic of 
choice in all minor operations 

Fractures and Dislocations 

In fractures local anesthesia is of minor importance, but it 
may be employed m hen there is urgent need to avoid mhalation 
anesthesia as in old persons i\ith fracture about the neck of the 
femur or when fat embolism is pre«ent or feared In the simple 
fracture of the long bones it maj be u«ed as described for the 
arm if there is contraindication to ether or adequate help is not 
at hand In dislocations, likewise, there are but few indications 
The mjection is made directly into the 30 int ca\ity from the 
most convenient point In hip dislocation Braim makes in 3 ec 
tions about the dislocated head and into the acetabulum by m 
troduemg the needle external to the anterior superior spine and 
following the hone into the acetabnliun In the knee Deutsch 
lander m 3 ects y 2 per cent solution on each side of the liga- 
mentum patella, in 3 ecting each half separately The mfrapa 
tellar region, the region of the crucial ligaments and the pos 
tenor rece=se'« then receue attention (a, Fig 133) The needle 
is ■withdrawn so that the point remains 3 ust within the 30 uit 
cavitj and is then passed upward under or to the side of the 
patella into the suprapatellar portion of the capsule (b, Fig 
133) After ten to twenty minutes reduction may he accom 
phshed Pays used 80 to 100 c c with the express purpose of 
distending the capsule in order to facilitate reduction mecham 
cally Generally speaking, the u^e of local anesthesia m fractures 
and dislocations has little place, for persons vigorous enough 
to acqmre these injuries can take ether ^vlthout nsk 


261 



262 


THE TECHNIC OF LOCAL ANESTHESIA 


To facilitate movement m joints m which there is limitation 
of motion local anesthesia is more often useful than in disloca 
tions The anesthetic solution is injected about the joint and 



Vig 133 — Inject oa of the left Jcnce jo at c Inject on of the posterior recess 
3 subpatetlar inject on 

directly into it The manipuJations maj then be done without 
producing pain I have used quinine and urea about gonorrheal 
joints with the greatest satisfaction 

Operations on the Thigh 

Nerve blocking may be employed for operations on the thigh 
and leg The sciatic the cutaneous, the anterior crural and the 
obturator must each he blocked in turn This requires great 
skill, large quantities of anestiietic solutions and the loss of 
considerable time because it is not possible to make injections 
directly into these nerves and diffusion is slow and uncertain 
I have not used this method since spinal anesthesia has proved 
to be certain and comparativelj safe For major operations on 
the thigh spinal anestliesia is unquestionably the anesthetic of 
choice I have repeatedly amputated through the thigh for 
gangrene in patients who were «o dyspnoie from advanced car 
diac disease that the patient had to be allowed to retain the 
sitting position during the operation I liave had no deaths 
within a week after operation nor any attributable to the anes 
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thetic. In general spinal anesthesia should not be used in septic 
patients, but in tlie leg where extensive operations are required 
I much prefer to assume the hypothetic danger of the spinal 
anesthesia than face the ceitain shock of major operations be- 
tween the trochanter and the midcalf. 

Operations on the Leg and Foot 
Operations on the leg and foot usually can most conveniently 
be done under general anesthesia. "When there are contraindi- 
cations to general anesthesia, either spinal anesthesia, nerve- 



blocking, or local infiltration may be employed. For amputa- 
tions in gangrene where there is great pain due to the disease 
spinal anesthesia is the simplest. The same is true for exten- 
sive operations on the metacarpal bones. Operations upon 
Varicosities and varicose ulcers may he done under ner\*e-bloek- 
ing or local infiltration. 

Varicose Veins and Ulcers. — ^Dilated veins and the ulcers re- 
sulting from them are frequent diseases in fat old women in 
whom ether anesthesia is to be avoided. 

It may be necessary to resect the veins below the saphenous 
Opening and also some segments about or below the Imee. The 
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location of the chief offendmg vessels can be determined ■when 
the patient is on her feet The «!km o\ cr the \ ein is infiltrated 
m the usual manner (Fig 134) The ticsiie Tbout and below 
the vein can he infiltrated by sliding the <!kin first on one side 
and then on the other For this purpose a considerable amount 
of ^ per cent or le'ss, is used in order to facilitate the dissec 
tion of the veins The vein should be dissected in plain sight 
so that collaterals maj be seen before thej are cut They 
should all be ligated, for -nhile they may not bleed at the 
time of operation, they may do so later If the \ ein from pre 
vious periphlebitis has become adherent to the subcutaneous 
tissue it IS best to infiltrate an ellip‘:e about tlie mT«s and evcice 
it as a w'liole For the removal of a varicose ulcer the solution is 
injected about the border of the ulcer (Fig 135) through ap 
proximately normal skin From this line the periosteum is m 
filtrated o^e^ the entire ba«e of the ulcer, a procedure which is 
made difficult by the presence of a considerable amount of fibrous 
tissue If the ulcer is large and con«equently cur\ ed, it may bo 
necessary to make some of the infiltration tlirough the ba«e of 
the ulcer When the infiltration is complete, the skin is incised 
m the line of the first injection, and the ulcer is dis'soeted from 
its base ^vith its floor intact The nicer tlius excised forms a 
flat saucer 

In preparing the bed of an ulcer for skin grafting, a small 
amount only of epinephnne, say two drops to the ounce, should 
be used, so as to produce the least amount of constriction of the 
vessels and allow a quicker rcco\ery of their normal tone One 
must depend upon the exudate from the vessels to supply the 
preliminary fixation of the graft In operations of this kind it 
IS well to prepare the ulcer as the fir^t step By the time the 
varicose veins ha^e been resected and the area from winch the 
new skin is to be secured has been prepare<l, the \a‘=cular tone 
in the new bed of the exci'=cd ulcer will be to a certain extent 
restored With all this precaution there will be a greater per 
centage of failures than under general anesthe'^ia 

The method of preparing the skin from which the graft is to 
be taken may be varied according to the 'i/e of the graft If 
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it IS small, the area fiom which the graft is to be taken may be 
infiltrated snbderniically and surrounded by a horseshoe shaped 
endermic infiltration 

For large grafts the same method niav be ii«cd or the nerves 
to the area may be blocked The nenes concerned are the 



FiS 13o-Supe,li„al aad Jeep for the rrmo^J «t nirico, olce, of ft. loe 

lateral ciitaneoas, femoral ami the anterior cutaneons The 
former emerges medial to the anterior superior spme and beloM 
tho Ponpart’s ligament In order to block it, Lawen suggests 
that the most favorable point is two angerbreadths downward 
and inward from the anteiior superior spme Two or three c c 
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of the solution are deposited abo\e and belou the fascia, the 
needle being directed donnuard and outuaid To reacli the 
anterior crural ner\e, Laixen gives the folloivmg directions 
the femoral arterj is located by the finger at its emergence be 
low Poupart’s ligament The needle is passed one and one half 
cm lateral to this point perpendicular to the surface until it 
penetrates the fascia lata “While the needle is passing, 5 c c 
of a 2 per cent solution are deposited Puncture of the neri e, 
which should be done if possible, is manifested by a contraction 
of the rectus femoris After the iieive has been penetrated, the 
fluid IS deposited 

When the nerves ha\e been successfully blocked, a large area 
IS made anesthetic This method has the ad\ antage over direct 
infiltration of the skin that the capillary circulation is not inter 
fered with Its disad\ antage lies in the fact that it is not al 
ways certain that the nei\es will be cffectuallj blocked, espe 
cially in fat persons For this reason I employ the method first 
mentioned 

Patellar Bursitis — For the treatment of this common affec 
tion one injects first a line of skin around the ba«c of the swell 
ing and, second, through tins line the periosteum beneath the 
bursa (Fig 136) The second step is especially easy if the 
periosteum has become thickened bj prolonged inflammation 
In recent cases where the thinness of the tissue may make this 
uncertain, the fluid from the cyst is replaced by a 5 per cent 
qumme solution The bursa is then dissected out in the usual 
way 

Ganglia about the knee are iemo\ed infiltrating the skin 
over them and the surrounding tissue Sometimes their deep 
attachments remain ':ensiti\c and requiie a secondary infiltra 
tion during the course of the operation 

Tumors — Many tumois of the soft paits may be remo\cd un 
der local anesthesia It is best to infiltrate about them without 
regard to the ner%e supply Tumors uitli deep attachment 
should be undertaken with caution and the operator must be 
prepared to infiltrate periosteal or deep fT:cin attachments 

Blocking of the nerves of the leg in a manner analogous to 
plexus anesthesia m the arm is not jiossiblo because of the 
numerous avenues of exit of the nerves supplying the log The 
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sciatic ma> be readied at a point sligJitlj medial to the center 
of a line bet^ een the trochanter and the tuberosity of the 
ischuim Large tumors in the adductor region should not be 
attacked under local anesthesia 
Amputation of the Toes — The amputation of toes is accom 
plished m a manner similar to that de-^ciibed for amputation 
of the fingers Since amputation of the toes is rarely performed 
distal to the metatai<=o phalangeal joint, the triangular infiltra 



Fig 13l) — '^uperft ui and Jeep infiltration for removal of tie prepatellar bursa 

tion over the doisum and plautai suifaces ^\ltll deep infiltration 
from tlie'^e lines is the method usually cmploj ed 

Near the ba«e of the metatarsal joint an infiltration line de 
scends to the -neb on either ‘side of the toe or toe'=, which are to 
be operated upon (Fig 137) From the point of termination 
of these lines at the Aveh other lines are infiltrated upon the sole 
to terminate at a common jxunt oppo'^ite the point of beginning 
on the dor&um From the web line deep infiltrations are made 
along the bone, as shown m opeiations upon the fingers From 
the point of beginning on the dorsum the deeper tissues are 
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infiltrated, extending tlirongh tlie foot to the sole, as shonn m 
operations on the hand This gives an anesthesia uhich permits 
the shaft of the metatarsophalangeal disarticulation or amputa 
tion through the shaft of the metatarsal, as is required in meta 
tarsalgia Amputations of tlio groat too may ho done vmdoT the 
technic advised for bunions 

Injuries to the Foot — Puncture of the foot particularly the 
sole, by nails or other foreign bodies, is one of the most frequent 



Fiff 137 — Dorsil line of inGltrat on for amputation of tie toes 

surgical lesions encountered by the general practitioner Tlie 
frequency i\ ith •« Inch tetanus follou s these injuries makes their 
proper treatment of the greatest importance If the u ound is 
fresh it is imperatue that the entire tract be exposed immedi 
ately and that the entire area uhidi came in contact with the 
foreign body be thoroughly cauterized and the uound pad ed 
This procedure demands a careful anestliesia If the ivound be 
clean the needle may be introduced along the tract of tlie for 





39 — Plantar infiltration for hallnx valgus 
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eign body and the anhltrition be^nn in the subcutaneous tissue 
This method sa\es a prelimmarj puncture of the thick and 
sensitive skin hut it is open to the objection that infection pres 
ent in the v ound maj be carried to the deeper structures Some 
idea of the depth and direction of the puncture must be obtained 
from the historj of the mjurj in order tJiat an area large and 
deep enough may be infiltrated If the w ound is deep extend 
mg to near the dorsum it may he advantageous to begin the 



infiltration on the dorsum and gradual!} approach the site of 
the wound on the sole The dorsum is less sensitive and the 
skin less resistant Often bj these means it is possible to oper 
ate on children who would not permit the operator to force the 
needle through the resistant plantar si in This applies particu 
lari} to boys who hav e been going barefooted 
tVounds already infected can more frequcntlj he saticfac 
torily opened under local anesthesia m the foot than m the 
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Iiand, because of the le«:'>er tendencj for the infection to follovr 
the tendon sheaths The infiltration must begin in healthy skin 
and the infected area gradmlh be approached or circumscribed, 
depending on the degiee and character of the infection Infec 
tions following the tendon sheath, like tho-^e of the tendon 
sheaths of the hand tlemand general anesthesia 
Hallux Valgus — Fiom a point two inches aboic the joint on 
the medial border of the foot to a point betw een the metatarsal 



F}g 111 — lafiJfnOoD of tbe “kia to the line of in ion Ct a tnij b infiltntion 
13 mtile above and belon- tl «. tendon 

bones to the web of the toes the skin is infiltrated (Fig 138) 
From the same point a line is infiltrated over the inner border 
of the foot to a point on the sole corresponding to the point of 
beginning (Fig 139) From tlie teiaiunal point of the first 
infiltration on the w eb a line is now injected to the pomt on the 
‘'ole of the foot From the first pomt injected the interosseus 
nerves are blocked and the periosteum is infiltrated From the 
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point on the sole of the foot the penosteal tissue is likewise in 
filtrated This may be accomplished by injecting from the webs 
of the toes (Fig 140) This operation deals ^\ith sensitive tis 
sue and a considerable amount of the fluid, usually 40 to 50 c c 
of a yo per cent of novoeaine epmephnne solution should be used 
The Tendo AchiUis — Operati\e lengthening of this tendon is 
usually part of a senous operation not usually undertaken un 
der local anesthesia Rapture of the tendon offers a more fre 
quent object for the emplojment of local anesthesia It is 



I ig 142 —Infiltration of tUo na 1 

desirable that the skin incision shall not fall directly o\er tlie 
repaired tendon A curved line, therefore, is infiltrated from a 
point over the tendon, beginning t^io inches bclov the site of 
injury, curving outv ard over tlic tendon, two inches abo\ e the 
injury (Fig 141) From the points of beginning and tcrmina 
tion of the line the tendon js circumscribed 'Mth fluid Bj slid 
mg the skin both sides of the tendon maj be reached by the 
needle without making a new puncture in an unanesthetized 
area The area below the tendon can best be reached from a 
point in the original line where this crosses the furrow below 




OPERATrO^S OV IX)WEP EXTREMITIES 


273 


tile tendon By making the incision along the line of the orig- 
inal infiltration a flap is formed \ihich, when returned after the 
repair is made, places the line of mci'^ion outside from the re 
centl) repaired tendon 

In open injiirj of this tendon and others of the foot an ellipse 
should be circumscribed an inch or two from the site of injury 
From this line the deeper tis'uies are infiltrated 

The minor operations of the foot max be done with local infil 
tration 

Ingrowing Nails — This condition x\Iiich almost always affects 
the groat toe max be '^atisfactoi ilx done under local anes 
the«5ia The ‘^en'^itivenes's of this region is usuall) heightened bv 
the inflammation present, necessitating the gentlest possible 
mampiilations Anesthesia is secured by begmnmg at a point 
midx\ ay betxx een the joint and the nail and injecting a line along 
the soft parts outside the nail corresponding to the base of the 
oxeihanging soft parts (Fig 142) This line is continued until 
the extremity of the toe is readied The space beneath the nail 
IS then infiltrated by beginning at the distal end of the nail and 
proceeding to its base After the lapse of a few minutes com- 
plete anesthesia xxill haxe been obtained and the operation may 
proceed 

Instead of the method above described a circular line about 
the ba«e of the toe maj be injected and other nerves leading to 
the diseased area blocked bv deep injections at the base of the 
toe, as shoxvn for operations on the fingers 



CHAPTER XXV 
INTRAA^'ENOUS anesthesia 

Raymond F Gakd II D 

Vaxious experimenters in their search for a satisfactory anes 
thetie that ivould eliminate for the patient the unpleasant and 
often terrifjing experience of an inhalation anesthesia have 
used a large number of barbituric acid compounds The clinical 
use chemistr} and pharmacology of the more important of 
these has been revieued recentlj by Lundy and Osterbert and 
need not be discussed here Of these barbiturates one sodium 
iso amjletbyl barbituric acid (sodium amjtal) has received 
much attention m the past few years Amytal was first intro 
duced by Page m 1923 for use in laboratory experimental avork 
Since that time its scope of usefulness has increased to include 
major surgerj obstetrics and to control the convulsions of 
eclampsia cocaine poisoning tetanus epilcpsj etc 
Sodium amytal is primarily a hjpnotic or sedatiae and if 
given alone huge doses are requiied to produce adequate anes 
fhesia for major surgery Such large doses are often followed 
h) uncomfortably long periods of sleep from ulnch the patient 
cannot be aroused This period of depression is characterized 
by slow shallow respiration which seems to predispose to pul 
monar> edema and bronchopneumonia Following doses suf 
ficient for surgical manipulation there maj be a period of cx 
trerae restlessness and dehnum 

To a\oid such unpleasant postoperative ejects amytal may 
be given in conjunction with other anesthetics eg gas local 
novocaine or ether and in such combination the dose of each 
drug IS materially lessened The preliminarj dose of sodium 
amytal may be given m the patient s room rapidly and quietly 
produces unconsciousne«s and relaxation and the supplementar} 
anesthetic supplies analgesia 

Sodium amj tal may be given by mouth rectum intraspinallj 
intramu'^eularlj mtraperitoneally or mtravonoush witli similar 
274 
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effect Of these route'', that bj mouth and \ein are the most 
frequently u^ed AVhen u«ed as a sedatu e the oral administra 
tion IS pxeferied "Wlien used foi anesthesia it is best given by 
^ein since this is the mo''! lapid loute of absorption and the 
dosage can be inoie accurately contiolled 
In this clinic the use ot sodium amjtal has been limited to 
those cases in uhieh ether cannot be conveniently or safel) 
given — partieularlv in those ca^es leqiuimg cauterization within 
the mouth It is u^ed onl\ in conjunction vnth a pieliminarv 
dose of morphine In each ca^e in winch it has been used anes 
thesia has been entiieh satisfactoiv, the period of postopera 
tive unconsciou-'nes" has averaged about six to seven hours and 
delirium or unusual ie‘'tle'««ne''S has not occurred 
The technic of the admini'stiation of sodium anij tal is largeh 
a matter of determination of dosage, which depends to a great 
extent upon the effect dosiied The dose vanes vntli individual 
patients, some requiring much more than otheis to produce 
similar results Fiom experience in this clinic and from the 
literature it seems that the maximum do^c for an adult patient 
should not exceed 1 5 gm (22V> giains) Tliere is no definite 
information in rogaid to the lethal dose for man, but when the 
average dose of 20 25 mg per kilogiani weight is greatlj ex 
ceeded, a decided fall in blood pleasure occur" and the peiiod 
of postoperative uncon"ciou"noss increases The amount given 
should he determined to a large extent bv the behavior of the 
patient during the time of injection The usual amount pre 
pared is 20 mg per kilogram of bodv weight The pure 
anhydrous sodium salt of amytal is supplied in ampules of 10 
gm (15 gr ) eacli and witJi this tliere is an ampule containing 
l&cc ster:ie <2isti}}ed vatsi Tbe es rsad^h 

and produces a crystal clear solution Usnally more than 15 
gr. will be required and two ampules should he opened and the 
solution made and drawn up mto tw o 10 c c glass syringes fitted 
with small sharp hv'podermic needles 

The evening before operation the patient is weighed The 
usual evening preoperative measures preceding any general 
anesthetic are earned out and a mild sedative is giv en to insure 
a restful night One hour before operation the adult patient is 
given one quarter gram of morphine. "When the patient arrives 
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in the operating room a cubital space is painted with iodine and 
this removed vith alcohol The blood pressure cuff is applied 
to this arm and the patient made as comfortable as possible 
Noav the cubital vein is picked up with the small hypodermic 
needle and the injection of the sodium amjtal is begun Not 
more than gr should be mjected m a minute After about 
5 gr have been injected, the patient usually ceases talking, may 
yaivn or complain of some dizziness After another 5 gr the 
patient is unable to respond to questions, but if painful stimula 
tion IS applied 'will move or cry out By the time he has re 
ceived 10 gr the patient is usually snoring and the tongue has 
a tendency to fall back with partial obstruction to breathing 
During this stage operation is not possible for the patient is 
simply asleep and still retains sense of pain Blood pressure 
readings during this stage are normal or shghtlj elevated The 
pulse and respiration may be slightlj quickened The reflexes 
are ordinarily still present 

The injection is continued and after 15 gr have been intro 
duced there begins to be a delay in response to painful stimuli 
The reflexes gradually disappear, those of the pharynx and 
sphincters seem to remain longest When a dosage of 18 to 25 
gr has been reached the patient is m a stage of anesthesia and 
the operation may be begun There maj be slight cyanosis, the 
respiration is slou and shniloa and the heart rate may be 
sloped The blood pressure lias bj this time begun to fall and 
the systolic reading should not be permitted to go below 90 mm 
Hg When the pressure reaches this point, the injection should 
be immediatelj stopped and usuallj the pressure soon rises 
particularly A\lien the stimulation from the surgery begins At 
this time it IS often neccssarj to use the airway because of the 
relaxation of the pharjngeal muscles just as in any other gon 
eral anesthetic With such a dosage of am>tal and morphine 
one can expect a thirt> minute period of perfect relaxation If 
more tune is required, more of the drug may be injected pro 
vided that the blood pressure is not depressed bolm\ 90 mm 
systolic Dosage as high as 45 grams has been safely given 

After the operation is ended the patient must bo cared for 
just as any other patient having had a general anesthetic 
Particular attention should be paid tliat the tongue does not 
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obstruct tbe breathing Jfansea and vomiting seldom occur 
Eestlessness should be controlled with morphine Occasionally 
patients are unable to ^old and should be cathetenzed 

The biggest objection to the use of amytal is that there is no 
antidote and once mthin the vein it cannot be retrieved There 
IS no certain i\ay of counteracting the postanesthetic effects 
This can be accomplished to a degiec bj tbe injection of 7 to 
15 gi of caffeine sodium benzoate along uith 75 to 100 mg 
epbednne sulphate 

The ease and rapiditj \Mtb which patients are anesthetized 
and the absence of postoperative nausea and \omiting are 
decidedh advantageous ehmeal features of sodium amjtal anes 
thesia It IS the ideal anesthetic for cautery %vork about the 
mouth Hoi\ever, it must be remembered that the drug is an 
hypnotic only and its u«e alone in doses laige enough for com* 
plete anesthesia is hardlj justifiable 
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Abdomen, 13G 

Abdominal incision, anesthetization of 
the deeper layers in, 144 
skin infiltration lajcrs in, l44 
cperatjoss, J3U 

local ane-tJiosn, indjc-itions for, in 
136 

M'cera, sensitiveness of, 142 
wall, and contained organs, iieural 
anatomj of, 13^ 
fa'cia of, 146 
muscle layers of, 147 
nerve supply of, 120 
nerves of, 13S 

Abscesses, breast, chronic, opemne of, 

112 

lung, drainage of, bacterial examina 
tion tn, 120 
opening of, 44 

subdiapliragmatic, drainage of, 120 
Alcohol in gasserian ganglion operation, 
87 

Alexander Adams operation for carci 
noma of uterus 237 
Alveolar nerve, CO 
process, lower jaw, tumors of, 77 
upper jaw, tuaora of, 71 
Amputation of breast, radical, IIC 
of fingers, 252 
of hand, 252 
of penis, 215 
of scrotum, 218 
of toes, 207 
Anal fistula, 246 
incontinence, 195 

Anesthesia, combined local and general, 
intravenous, 274 

local, epinephrine, usip of, as aid iii> 
27 

in abdominal operations, 136 
la minor operations, 44 
narcotics combined with, 29 
preliminary to cystoscopic exanuna 

paravertebral, 155, 150 
presaeral, 173 
sacral, ICG 
high, 172 

in repair of perineum, 235 
spinal, ICC, 177 

complications and treatment, 191 
contraindications for, 179 


Anesthesia, spinal — Cont ’d 
ephednne, 163 
equipment for, 183 
failure to establish, 193 
for children, 193 
headacite from, 193 
indications for, ITS 
level of injection, ISO 
novocaine dosage, 180 
postoperative tire, 193 
primary low blood pressure in, 192 
rate of injection, 181 
regulation of heiglit of, 180 
technic of, 184 
lamtion m individuals, 182 
splanclimc 138. 154, 155 
tran««acral, 173 

Anesthetic, injection of, into ga«<eriau 
ganglion, So 

solution, container for, 34 
Anesthetics, local, apo«thesiD, 20 
beta eucaine, 27 
cocaine, 22 
dioiliane, 2a 

epinephrine in conjunction with, 27 
equipment u»ed iii administration 
of, 30 

in injuries of the cranial bones, 58 
methods of injection of, 36 
novocaine, 17 
nupercaine, 25 
procame, 17 

qumtae and urea hydrochloride, 24 
stovaine, 26 

tecliiuc of administration of, 30 
tropacocaine, 27 
tutocaine, 20 

Anterior colporrhaphy, 231 
tucation ot uterus, 237 
Antrum, infections of, 73 
Anus, fissures of, 248 
Aposthesin, 20 

Apparatus for local anesthesia, 30 
IppendectODiy, 152 
Arms, infections of, 250 
Auditory canal, infiltration of, 81 
Aunculotemporal nerve, 66 
blocking of, 55 

B 

Backache following spmal anesthesia, 
194 

Benign tumors of the breast, 113 
removsl of, 45 
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Beta eucaine, 27 
Bladder, 223 

stone, extraction of 22li 
tumors, removal of, 2S(i 
Block dissection of cervical lymph 
glands, 90 

Blood pressure, primarv low in cpina! 

anesthesia, 1^2 

Breast a.'li‘iee«aes 112. 

amputation of, radical, 116 
benign Cumore of, 113 
differentiation between malignant and 
benign tumors of, 113 
nerve supply of, 112 
senile parenchymatous hypertrophy of 
113 

Buccal soft parts, tumors of, 90, 95 
Buccinator nerve, C7 
Bunion, 271 
Bursitis, patellar, 8GC 

C 

Carcinoma, of female organa, palliative 
operation for, 237 
shortening of round ligaments in, 
237 

of rectum, 248 
spinal anestheiia in, 24S 
of uterus, Alexander Adams operation 
for, 237 

Montgomery operation for, 237 
Caruncle, urethral, 238 
Castration, 221 
Cecum, 151 

Cervical lymph gland*, excision of, 90 
Cervix, curettage and di'intaiion ol, 229 
repair of, 229 
Circumcision, 214 
Cocaine, 22 

external application of, 23 
methods of use, 23 
poisoning, symptoms of, 23 
treatment of, 24 
solution strength, 23 
toxicity of, 23 
Colostomy, 151 
Colporrliapliy, anterior, 231 
Container for anesthetic solution, 34 
Cranial contents, operations npoa, 61 
injuries, 58 

operations, preparation of patient for, 
53 

technic in, 53 

soft parts, operations upon, 54 
Cranium, operations on, 52 
Curettage of cervix, 229 
Cjsto=copie examination, local anesthesia 
preliminary to, 22S 
Cystoscopy, diothane in, 228 
Cystotomy, suprapubic, 224 


D 

Decompression operations, (lO 
Dentigerous cyst, 71) 

Diagnostic incision in senile parenchjni 
atous hypertrophy of breast 
113 

Dilatation and curettage of cervix, 239 
Diothane, 17, 2j 

action on tissues, 23 
for control of after pain in hemorrlicud 
operations, 243 
in cystoscopy, 228 
in operations on rectum, 241 
solution u«cd, 25 
nse, method of, 25 

Dislocation of lower extremity, 201 
of upper eWrcmity, 2 j 0 
Drainage, gall bladder, 153 
lung absees*, 12C 
permanent m thorax, 124 
subdiapbragmatic absce**, 129 
Drugs, 17 (tee also Anesthetic*, local) 
employed in inffltration of localized 
tumors, 40 

in local anesthesia 17 

in opening of abscesses, 44 

ID operations about the rectum, 241 

E 

Far, operations on, 78 
furunculosis of external meatus, 78 
Edematization (Sehleich's method}, 43 
Empyema, nb resection in, 124 
Endermic infiltration, 37 

and nerve bloching, sequence of, 42 
in mastoid operation, 60 
in wounds of scalp, 50 
injection, 37 

Epliedrme in «pinal anestlie*ia 177 18' 
Epinephrine action of in tonsillectomy 
23 

13 aid in local anesthesia 27 
use of, in novocaine kolutions, 19 
in thyroidectomy, 27 
Fpulides, 77 

Excision of lower jaw, 77 
Exploratory operations, 147 
in cranium, 59 

External application of cocaine, 23 
hemorrhoids, 242 
meatns, furunculosis of, 78 
urethrotomy, 223 

Fxtraction of bladder stone, 22G 
of teeth of lonir jaw, 74 
of upper jaw, G9 
Extremities, lower, 201 

fractures and dislocation* of, 201 
upper, 2o0 

fractures and dislocation*, local an 
esthesia in, 250 
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F 

F-xce, operations on 03 
neural anatomy of 64 
«oft parts of, operation'* on 69 
Female organ«, operations on, 22^ 
Femoral hernia, 204 
neurai anatomy of, 1% 

Finger* 2o2 

amputation of 232 
infection of Sot 
Fi *urcs of the anu* 24S 
Fi'tula, anal incision of tract m 246 
in ano, 240 
Foot, 203 

injuries to 2GS 
Forearm 2oO 

Foreign bodie* remoral of 4^ 

Fracture* and dislocations of lower ex 
tremitie* 2G1 

of upper exfremifie* local ane* 
the«ia in, 25<i 

Freund TV ertheim opemtion on the yulni 
233 

Frontal nerre, G4 
blocking of, oG 
«inu operations on OS 
Funinculo'ib of external meatu*, 7$ 

G 

Gall bladder drainage 133 
Ganglion ga«se(ian, anatomy of 8o 
branches of operations on *5 
injection alcohol into S(> 
ane«tbetic <olution into, 60 
direct, So 
Te*«tion of, S4 
Ca*trectomv, ISO 
Ga«troentero«tomy, 150 
Gastro tomy, 14^ 

General anesthesia and local combined 
2S 

GemtOMural nerre lOS 
GenifounnarT organ? neural anatocny of 
223 

Glands, cervical Irmpli excision of, 90 
Grafting skin, 50, 2t>4 
Granuloma*, remoynl of 77 
Got, large, operations on 151 

H 

Hallux yalgns, 271 
Hand, 2o0 
amputatioa of, 2 j 2 
infections of, 250 

lacerated wounds of, injection in, 23S 
Headache from spinal ane thesja. 193 
Hemorrhoid*, diothane to control after 
pain in operation*, 243 
dilatation of the sphincter in opera 
tion for, 244 


Hemorrhoids — Cont ’d 
externa!, 242 
internal, 244 

prolapsed, 241, 245 
Hernia, femoral, 19l>, 204 
neural anatom) m, 196 
ingninal, 196, 199 
neural anatomy in, 196 
preUmiaary nerve blocking, 199 
strangulated 202 
nerve «uppli in 190 
of bnea alba, 20t>, 210 
operation on 19G 
sear, 206, 210 
umbilical, 206 

Hip di location* injection in, 201 
Ilidroeele 221 

Ilypertroplii, senile parenchymatous, of 
breast 113 

Hypnotic the preliminary, 36 
Hysterectomy vaginal, 236 


Iliohypugastnc nerre 197 
Ilioinguinal nerve 190 
Iodine in preparation for local anea 
thesja 35 

Inferior alreolar nerve, 67 
Infeciiou of antrum, 73 
of arm, 250 
of finger* 2 jS 
of hand 2o0 
of paJm, 2a9 
Infiltration, endermie, 37 
in thyroid gland operation*, 99, 102, 
103 

of localued tumors 46 
of muscles in thyroid gland operations, 
100 

pteluainarv 36 

skm, in abdommai inci*ioa 144 
in thyroid gland operations, 99 
'ubdermic, 40 
Infraorbital nerve 66 
resection of, S7 
Ingrowing nails 273 
Inguinal hernia, 1''6 199 
ncuraf anatomy in, ftW 
preUminarv nerve blocking m, 199 
trnngulated 202 

ligection, direct, of ga*serian ganglion 
So 

endernuc, 37 

for neuralgia of tnfaeial nerve S4 
in prelinunarT infiltration, 36 
of alcohol into ga*serian ganglion, 86 
into trifacial nerve 94, SS 
of spinal anesthesia level of ISO 
rate of, ISl 
perineural, 37, 41 
Injuries to cranial bones, 5S 
to foot 2es 
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Instruments for loenl anesthe&ia 30 
Internal hemorrhoids, 244 
Intravenous anesthesia, 274 

J 

Jaw, lower, excision of, 77 
operations on, 73 
neural anatomy of, <>4 
operations on, <53 
upper, operations on, 6D 
resection of, 72 

Joints, anesthesia for nianipnl^tion of 
fixed, 252 

K 

Kidney*, operations on, 132 
Knee dislocation*, injection in, 262 

L 

I^acrimal nerve, 60 
Laminectomy, 121 
Laryngectomy, 103 
preliminary preparation for, J08 
Larjngotomj, 100 
Larynx, 104, 100 
Leg, 203 

Ligation, preliminary, to thyronlectomy, 
103 

Innca alba, herua of, 206, 810 
Lingual nerve, 68 
Lipectomy, 212 
Lipomae, removal of, 46 
I ipa, removal of tumor of, P3 
Local aneathesia, abdoramal operations, 
indications for 136 
combined with general, 28 
combined with narcotics, 29 
drugs employed in, 17 
171 fractures and diglocatiom ot 
tremities, 230, 261 
preliminary to cjstoseopie eximin'i 
tion, 223 

preparation of patient, gcnenJ for, 
34 

special, for, 35 

anesthetics (see Anesthetic*, local) 
Lower extremities, 261 
Luer Lok control syiing", 31 
Lung absces=e», drainage of, 126 
Lungs, operation on, llg 

M 

JIalignant tumors, 48 
Mammary gland, 112 (see nl«o Ilrrast) 
Mastoid operation, 78, 79 
radical, 80 
Maxillary nerve, 65 
Mediastinum operation, 129 
Mercurochrome in preparation for local 
anesthesia, 3S 


Mental foramen, blocking at, 89 
Minor operations, 44 
Montgomery s operation for carcinoma 
of uterus, 237 

Morphine, in combination with local an 
csthesia, 29 

Mouth, tumors of floor of 95 
Muscles and skin of neck, nerve supply 
of, 00 

N 

Nails ingrowing, 273 
Narcotiei^ local anesthesia combmei! 
With, 29 

Nasociliary nerve, 04 
Nausea and vomiting in spinal anes 
tlicsia, 194 

Neck, neural anatomy of, 64 
Needles for administering local anesthe 
fiia, 30 

Nephrolithiasis due to kidney stone, 134 
Nerve, auncuiotcmporal, blocking of, 55 
blocking, 37, 40 

and endermic infiltration, sequence 
of, 42 

in cranial operation, 51 
in inguinal nernia, preliminary, 199 
frontal, blocking of, 56 
eeailocTvnl, IPS 
great occipital, blocking of, 54 
iliohypogastric, 197 
ilioinguinal, 190 

injuries in spinal nnesthesia, 194 
small occipital, blocking of, 54 
supply in hernia, 196 
of breast, 112 
of perineum, 232 

I of scrotum and contents, 217 

I of thyroid gland 63 

I trifacial, 84 
Nerves, about rectum, 240 
of abdominal wall, 139 
of face and jaws, 64 
of genitourinary organs, 223 
of *pine, 119 

Kcuni inn’s method of anp«tlietirmg the 
tympanum, 82 

Neural anatomy in fcmonl licraia, 190 
in inguinal hernia, 196 
of aMominal wall and contained or 
gans, 159 

of face, jaw*, and neck, 64 
of gcnitounnary organ*, 223 
of spine, 119 
of viscera, 144 

Neuralgia in ga'«erian ganglion opera 
tion, 84, 89 

injection for, of trifacial, 84 
mental foramen, blocking in, 89 
Noxocaine, 17 (see al«o I’rocaino) 
dosage in spinal anesthesia, ISO 
Nnpercaine, 23 
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Oicipital nerve, greit, blocking of, 54 
blocking of, 54 
Operations, abdoinmal, 13b 
decompre'«ion, 60 
explorator), 147 
in cranium, 59 
on perns and 'crotura, 214 
Ophthalmic nerve, 04 
Orbit, operation on, 6S 


Palliative operations for carcinoma, _,>* 
Palm, infections of 259 
Paraeente'i®, 7S 

Paravertebral anesthe la, 134, loo, 15b 
Patellar bar«ins, 2GG 
Pelvic meter, stone in, 22b 
Penis, amputation of, 215 
ciTcnmei'ion, 214 
operations on, 214 
Perineorrhaphy 233 
in£ltrition in 233 
Perineum, nerve *upplj of, 252 
repair of, 232 

•acral ane«thesia in repair of -3o 
Pennenral injection, 37, 41 
Peritoneum, 142, 147 
Pole bgation, infiltration for, 10_ 103 
Prelinunary hypnotic, 3o 
infiltration, 3b 

nerve-blocking in ingninal hernia 
Preparation of patient, general, for lo 
cal anesthe«ia, 34 
special, for local ftne«tlie«ia, 35 
Preracral anesthesia, 173 
Procaine, 17 

action of, upon tis«ues, 20 
injection of, IS 
local u'e of, IS 
solution preparation, lb 
•trength, 18 
toxicity of, 21 
Prostate, 223 
removal of, 22b 
Pruritu® am, 249 

Psychic disturbance-, following «piiial 
ane'the«ia, 195 


Quinine, 24 

and urea hydrochloride, 17 
action of, duration of, 2a 
rapiditv of, 25 
upon ti« ue=, 25 

P. 

Ranula«, removal of, b3 
Eectmn, anatomy of, 240 
carcinoma of, 24S 


Pectum, carcinoma of— Cont’d 
spinal anesthesia in, 24S 
drugs emplojed m operation about, 
241 

operations about 230 
diothane m, 241 

Resection of sensory root of ganglion, S4 
Re-eotion of upper jaw. 72 
Kib resection in erapvema, 124 
Bound ligaments, shortening. 237 


tjacral anesthesia, high, Ibb ^li2 
in repair of perineum, 233 
blocking lb” 

eftieiencv in 171 

extent and duration of anestne-ia in 
170 

failure- in, 171 
-olutton u-<d in, P'D 
technic lo lb" 
bcalp, operations on, 52_ 
tumor* removal of 5" 
nouod- 5<> 
s.ar hernia, 20b 210 

ScUleiih s method for cdematuation, 4- 
«:crotum amputation of 220 

and Its contents nerve «upp!) of, -li 
operations on 214 217 
Sinus, frontal operations on, 6S 

thrombo-i« S3 , 

frkm and muscle- of neck, nerve supply 
of b4 
crafting SO 
in uker 2fv4 

removal of grafts in, »b5 
treatment of skm, in, 50 
Skull, base of. operations upon, bl 
operations 
Sodium amvtal 2“4 
Sphenopalatine nerve, G5__ 

Spinal ane-the-ia Ibb, li" 

administration, 17b 
anal and vesical incontinence, 19o 
anatonub considerations, li > 
backache, 194 , mi 

complications and treatment, IJi 
contraindications for lib 

ephedriae in, 1S3 

equipment for l'^3 

failure to e-tablish, 193 
for children, 193 
headache from, 193 
in carcinoma of rectum, 24S 
indications for, 17S 
injection, level of, ISO 
rate of, ISl 

nausea and vomiting, 194 
nerve injune®, 194 
novoeaine do=age, 180 
po-toperative care, 193 
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Spinal anesthesia— Coat’d 

preparation of patient, 182 
primary low blood pressure m, 192 
psychic disturbances, 195 
reg;ulation of lieight of, 180 
stovme m, 20 
techmc, 184 

variation in individual®, 182 
fluid pressure, 182 
Spine, 119 

neural anatomy of, 119 
operations, 120 

Splanchnic anesthesia, 138, 154, loo, 159 
anterior route 1C3 
posterior route, 159 
Sterilization of apparatus, 34 
Stomach, operations on, 148 
Stone, bladder, extraction of, 226 
kidney, due to nephrolithiasis, 134 
pelvic ureter, 226 
Stovaine, 26 

Strangulated inguinal hernia, 203 
Subdermic infiltration, 40 
Subdiaphragmatic absccs®es, drainage of, 
129 

Superior alveolar nene, 66 
Supraorbital nerve, resection of, 86 
Suprapubic cystotomy, 824 
Suturing of wounds 51 
Syringe for administering local ane<the 
Bia, 31, 32 

T 

Teeth of lower jaw, extraction of, 74 
of upper jaw, extraction of, 09 
technic in 70 
Tendo achilli®, 272 
Thigh, 262 

Thoracentesis, preparation of patient 
for 122 
Thoracoplasties, 127 
Thorax, 119 
Thumb 238 
Thyroid gland, 96 

infiltration about, 102 
for pole ligation, 103 
of muscles, 90 
of skin 90 

nerve supply of, 96, 98 
neuraf anatomy of, ‘)0 
Toes, amputation of, 207 
Tongue, operations on, 63, 93 
Ton®iIs operations on, 101 
Toxieitv of cocaine, 23 
of procaine, 21 
Trachea, 104 
Tracheotomy, 107 
Trans®acral ane«thc®ia, 166, 173 
Trephine for laminectomy, 121 


Trifacial nerve, 84 

injection for neuralgia of third 
branch of, 88 

injection with alcohol of second 
branch of, 87 
Tropococatne 27 

Tumors, benign, circumscribed, remoial 
of 40 

of breast, 113 
superficial removal of 45 
bladder, removal of, 220 
lip. Da 

localized, infiltration of 40 
malignant, 48 

of alveolar process of lower jaw, 77 
of upper jaw, 71 
of buccal soft parts, 95 
of floor of mouth, 95 
of leg 266 
removal of, 45 
scalp, removal of, 57 
Tutocaine, 20 

Tympanum Neumann’s method of aaes 
thetizmg, 82 

U 

Ulcer of leg 263 
<kin grafting in, 264 
Umbilical hcmia, 200 
Upper extremities, 250 
Urea hydrochiorido quinine and, 24 
Ureter, pelvic, stone in, 220 
Ureters, operations on, 132 
Urethra, 223 
Urethral caruncle, 238 
Urethrotomy, external 223 
Uterus 236 

anterior fixation of, 237 
V 

Vaginal hysterectomy, S2b 
\aricocele, 217 
\ arico®c veins, 2b3 
Va®ectomy, 222 

\iscera, abdominal, sensitivenevs of, 142 
neural anatomy of 141 
\ ulva, 235 

Freund ttertheim operation on, 235 

Mens, removal of, 46 
Mound suturing, 51 
Wounds of scalp, 56 
Wn«t, 256 

y 

Talc lucrUok syringe, 31 



